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BRIDGE  END  TREATMENT  (STEEL  GUARD  PAIL 
PANEL)  Revised  Effective  1-15-71. 


BRIDGE  APPROACH 


NOTE : 


1. 


Add  this  drawing  to  your  book. 


2.  We  are  also  sending  you  revised  index  sheets  7  and  8. 
The  revisions  are  as  follows: 

90-04  -  Added  the  words,  Steel  Guard  Rail  -  Bridge 

Approach  Section  and  Revised  Effective  1-15-71. 

90-08  -  Added  to  index  -  Reflector-Washer  Effective 
1-1-71. 

90-17  -  Deleted  as  of  1-1-71 
90-18  -  Deleted  as  of  1-1-71 

3.  You  should  destroy  the  old  index  sheets  7  and  8„ 
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These  Standard  Drawings  which  are  supplementary  to  the  Standard  Specifications 
become  effective  January  1,  1969, 

In  the  future  when  revised  drawings  are  sent,  they  will  become  effective  on  the 
date  shown  thereon  and  the  superseded  drawings  should  be  retained  until  no  longer  ap- 
plicable . 

New  drawings  issued  will  become  effective  on  the  date  shown  thereon 0 
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88-70  Guide  Sign  Mounting  Details 

Revised  Effective  1-1-71 


■ 


c 


-  7  -  REV.  4-1-70 

REV.  1-1-71 
REV.  1-15-71 
REV.  8-1-71 

88-71  Railroad  Crossing  Signs 

88-72  Railroad  Crossing  Signs 

Revised  Effective  1-1-71 
88-73  Interstate  and  Primary  Mileposts 

88-74  Xl-1  Sign  and  Erection  Detail 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 
88-75  Typical  Pipe  Post  Mounting  Detail 

Revised  Effective  1-1-71 
88-76  Wood  Pole  Slot  Detail 

Revised  Effective  1-1-71 
88-77  Typical  Sign  Erection 

Revised  Effective  1-1-71 
88-78  Typical  Route  Marker  Assembly  with  Treated  Timber  Post 

Revised  Effective  1-1-71 
88-79  Typical  Route  Marker  Assembly  with  Treated  Timber  Pole 

88-80  Typical  Route  Marker  Assemblies  with  Steel  Posts 

88-81  Typical  Sign  Erection  -  Steel  Posts 

88-91  Delineators 

Deleted  as  of  7-1-69 
88-91  Delineators  Type  I 

Added  Effective  7-1-69 

Revised  Effective  8-1-71 
88-91(A)  Delineators  Type  II 

Added  Effective  7-1-69 
88-92  Delineator  Spacing  for  Horizontal  Highway  Curves 

Revised  Effective  1-1-70 

Revised  Effective  1-1-71 

Revised  Effective  8-1-71 
90-00  5"  Guide  Posts 

Added  Effective  1-1-71 
90-01  Wood  Guide  Posts 

90-02  Metal  Guard  Rail 

Revised  Effective  7-1-69 

Revised  Effective  1-1-71 
90-02 (A)  Metal  Median  Rail 

Deleted  as  of  1-1-71 
90-03  Standard  Guard  Rail  Anchor  Section 

Deleted  as  of  1-1-71 
90-03  Metal  Median  Rail 

Added  Effective  1-1-71 

Revised  Effective  8-1-71 
90-04  2-Lane,  2-Way  Bridge  End  Treatment 

Deleted  as  of  1-1-71 

90-04  Bridge  End  Treatment   (Steel  Guard  Rail  -  Bridge  Approach  Sections) 

Added  Effective  1-1-71 

Revised  Effective  1-10-71 
90-04 (A)  Bridge  End  Treatment  (Steel  Guard  Rail  -  Bridge  Approach  Sections 

with  Concrete  Posts) 

Added  Effective  8-1-71 
90-05  Multi-lane  Bridge  End  and  Bridge  Pier  Treatment 

Revised  Effective  7-1-69 

Deleted  as  of  1-1-71 
90-05  Guard  Rail  Terminal  Sections  -  Sheet  1 

Added  Effective  1-1-71 
90-06  Guard  Rail  Terminal  Sections  -  Sheet  2 

Added  Effective  1-1-71 
'90-06  Cable  Guard  Rail 

Change  this  Drawing  No.  to  90-20 


V 

- 


-  8  - 


Rev.  4-1-70 
Rev.  1-1-71 
Rev.  1-15-71 


+  90-07  Cable  Guard  Rail  Driveway  Anchor  Section 

Change  this  Drawing  No.  to  90-21 
90-07  Pier  Treatment 

Added  Effective  1-1-71 
90-08  Guard  Rail  for  Grade  Crossing  Protection 

Deleted  as  of  1-1-71 
90-08  Reflector-Washer 

Added  Effective  1-1-71 
90-14  Guard  Rail  for  Grade  Crossing  Protection 

Added  Effective  1-1-71 
90-15  Combination  Guard  Rail  and  Header 

Revised  Effective  7-1-69 
90-16  Layout  of  Combination  Guard  Rail  and  Header 

90-17  Reflector-Washer 

Added  Effective  1-1-70 

deleted  as  of  1-1-71 
90-18  Flex  Beam  Guard  Rail  Bridge  Approach 

Added  Effective  1-1-70 

Revised  Effective  4-1-70 

Deleted  as  of  1-1-71 
*  90-20  Cable  Guard  Rail 

Drawing  No.  90-06  Effective  1-1-69  Remains  Unchanged 

Except  Drawing  No.  Changed  to  90-20 
+  90-21  Cable  Guard  Rail  Driveway  Anchor  Section 

Drawing  No.  90-07  Effective  1-1-69  Remains  Unchanged 

Except  Drawing  No.  Changed  to  90-21 

96-01  Monuments  and  Markers 

96-01  Revised  Effective  1-1-70 


100-01  Outdoor  Fireplace 

100-02  Grate  Details  for  Concrete  Fireplace 

100-0  J  Bench 

100-04  Park  Bench 

100-05  Timber  Picnic  Table 

100-06  Stone  Picnic  Table 

100-07  Stone  Picnic  Table 

100-08  Two  Table  Picnic  Shelter 

100-09  Well  Shelter 

100-10  Exhibit  Case 

100-11  Planting  and  Staking  Procedures 

100-12  Garbage  Can  Rack 

100-13  Historical  Marker 

Added  Effective  7-1-69 
Revised  Effective  1-1-71 
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STANDARD  DRAWING  NO.  06 -< 


State  Highway  Commission 
H@l@na,  Montana 


GRAVEL  PIT  MARKERS 


GRAVEL  PIT  SIGN 


'/a  "tfot£S< 


CUM3SP  MAY 
3£  US£D 


3TPAP  /ffOfit 

e4" 


7~b/s  s/gn  to  be  p/aced 
/n  a  prom'/ten  f  pas/ 1 '/on 
<gf  po/nts  wheoe  route 
fo  p/f  turns  off  from 
pr/nc/pa./  big/?  way  or 
County  rose'. 


GRAVEL 


f"*4"3TocK~i, 


F 

LAB. 


-345  (7) 
NO.  178357 


7'n/S  3'9n  to  be  Suspended  from 
G"x30' 'Stgn  by  any  convenient 
method,  noting  tfisf  it  may  be  used 
oniy  once.  Soard  need  not  Pe  painted. 
Letters  /"  bign,  BLACK. 
Project  number  and  f/rs't  of  pit 
/sborafory  number?  fo  be  used, 
if  d  ma/ntenance  s toe  A  pi /e,  use 

Contract  number  /'nstead  of  project 
numioer* 


Words  "GPAVCL  P/T" ' fo 
be  psin/eor  on  teach 
Side  ofpoard- 
Board  to  be  pa/nted 

'/■//(S^WAY  P?£0"  W/'tt! 

StACtC  /ethers. 

Tfl/3  s/gn  to  be  p/<scedon<?  gate 
or  fence  post  or  fastened  to  <? 
Sfee/'  post,  wn/c never  is  most 
su/tsde. 

If  fo  be  fastened'  to  fence 
post  ff  me  tAed  sbou/d  be 
contr/Me d  fbat  w///  not  prec/ude 
continued  Use  of  the  sign. 


ROUTE  MARKER 


To  be  pa/nted  "//&/¥ WAV RED" 
bo  fb  s-ides  w/'tb  &4./3Ctc~ 
border.    7ne  route  markers 
gnouid  be  constructed  for 
reuse. 


Approved 


Ttie^e  markers  fo  be  ptaced 
a/ong  fne  route  from  /be 

V6PAV£L  P/T"s/gn  fo  tne 
gr&ve/  pit,  £>e/ng  so  /oca ted 
tnfff  route  wt'/S  be  c/sar/y 
def/hed. 


Highway  Enairtter 


MARKINGS  AT  FIT 


The  grave/  pit  gfed/d  be  mar/ted  snd  signed  /h  sciord 
witb  any  current  /nstruc tions   /n  genera/,  tne  boundary 
&  f  the  pit  sbeu/d  be  we//  marked  by  /9rh  and 
f/&S$.    Test  no/es  3bou/d  be  marked '  by stakes ~ 
■Snow/ng  depth  of  overburden  and  grave/* 


These  ^(^ins  -furtn/sh&<4  «»*W 
G,r<s,  cJ~ed  hy 

Montana  ffyfhucsa-y  &<&.j»&ri~tv}enr 


r 


i 


EffiBtiwI  I- 


STANDARD   DRAWING  NO.  06-10 


Approv«d 

p  Sfcsfe  'Highway  Emgln«ei 


State  Highway  Commission 
H®!®nat  Montana 


GRADING  RULES  FOR  TIMBER  POSTS 


ATsSAAAT/VAPZA /  _s<&  $ 


Acwors:  rz<r/prAPAW  assaa  sAZ&AzrAP. 

Awor a-zzasta-a^s  AaaAAaP  OA^A APA^AAA1  APA^  AAAAAPAA-Ay^r^ATZ£ 

/f/vors  j^/r///?/v,/?rsje'/?^j7//?M^r^^  aapap^aa" 

aapoapats  A7Ap>z^zAAAApAczrA'rAPA9A/rJ  aaoz^at  AA/APr  aPaao/^s 
zapaao  AsvrAAzszy  zja-zoaa  apzaaaa~  £>  /ttrr  a-a^oa*  rAPzr 
jfforroAf  oa '/W a*osa A?/?y& aaa*  ro  ■>$  aa/aap A?AA?/wzrA2r/F 

TATA.'  TQA///IAZ-  AP^A'At'S.  S-AAPSOAAAAA*  tTV^ASS-  Ai/AAAAAVAA 
A^rZ^ATAPOZ^  ^SAPTAA  OAP  rOAAPZ  Z7£A?7?P  ZAPA&SAse  rAPAPAA  6g  OA~ 

rzAA zppapztausaoa/ 'A&w&rsr  ro a^apafapzzsz  ro  rppzr  aafaaaaa 
apa?£-  4//v/?<r<r/T/:'/'/?0jL£: 

ataa/FA/JOa:  /TAP/TATA'S-  szaa^aPoz'-  oaaa/taas  aaaa/zaa  aaaa?aa 
aaaaap  a?a?a-  t/AAAPOsAA'rAP&zs.  a?  s-/aa?a-a?£:a:  oa/atoaA 
/Wf<3//^//  ap  ZTroz7-yyozAi:  as  A?z-z-ArA>p~A9ZPA.zr  aa~  aao 
aaazpztap' pavapap -^>Pa  AAtAOAP. 


S'A/APAA'zrs  ■  sapapaazcs  r///?r/?/&r  zoapsaap  rAPA?//  &  a-aazt 
SA?£A7rzrsr~  ztapo  z?aa»?s~aas"aoa/ apap'A' zaaaapzz a'APAapzwa^: 

^57=>Z.P  PZS  /~S  AAA  AAA  AAA/ A?t<SA=>A?S^r  AA/A7AAA ^Ar'AA^rz^PF 

A///?*/  sy<#  AAAtTAA  OA?  A?  ZPATA'p-AP  /7A3A>9A~ZrAc'  AAPAPAV  P~APZr 
ZTAAZP  ZPZP^PAPVSAOAP  A^zrA?A*AAAZ7AOAAA.A?A?  AO  rAP£~  -S/°Z/r 
AP/^Z^  ZAAAAPOOzrA?p-APZ?ZZr.  -TA>Z  /AS  APArtrSAz'P~Zr-A7  OAA  A~ZKA~ 
j¥C>rrOA7  OA~  P~APZr  A*osr  OA/AX, 

_5Z  OA^ZT  OA~  ArAAAAAAy;  A^OSPZS  APA?iAAAAO  /9^ZOA^  or 
/S^APAAA  tTAAAAPrzTA?'  P~APAPAA  ZP  AAAOAAAS  AAA  A=<0  AAA<tTAAArS' 
AP/PAT  ZAAAz7AAArA:'A~A7ZfZ  ZT. 

/HaaPaVzT.'  /'a/at  AA/A?r/s  oa~  aaapapa-sap.  ?az  apop- zrxczrzrz? 

/-/PAT  AAAOAPP  OA"  rAPZT  SZZPZF  OA/  *AAP//TA/  AA  OCZTZZieV. 


AAAASAAAPA/.y 


.4* "  r/J/A£  try  At  oa?  aao^a 


&eA?Z7/AA£-  AF//Z  AS  A&AAS/OTAA  A^OSAS  A?A7AT  P7AA SAPAPZ: APS 
AAAOSA-  AO  A?  OZAAPAPZP  APAPAC  APAAO  AA/AAAAT  A-'OSAAT  A~J^A^.A-  - 

ArWOAZS-  AA/OAS  A^/ASA^A  SO//AA/7,  APSA/rAPAAA7AXAA.Z 
SA'APOZTZP.  AAAOr  ZZZ/srA^APS  A  AA//TAA  OA?  Z  /PAPSSA*  A?A?ZT 
Z*A/A?trOAA?rA?ZTZAr.  aAAAOAZA  AAAPA  APOOZrA^rApAWZZt  /A/  rP/A 
A~OZZ  OAA/A/O  A?yz-ArA?AAT  /7/A?A7ZrAArAAS: 


AAA?A?/POAA  A~A?Z~A\ 

//£  "Z7/A7.  -  A7/A>/?Zf&  £>AAOSr 
A?  "Z7/AZ  -  AA/Z7       OA  A?tXS/~ 


A^A9AAA~--  A/a  A  AAA'AS/^AAZ? 


AAAA7ZF  AAfAT/f 
/^  "J7/AP-  -A?/Z?A>AAAiA  aAA'OSA' 
/j£  "Jj>/A?.  -/'//AAA  OA'A'OSA 
AJZ'A?//?.  -AZSAASA/AA7S #// AAfAS 


^ZOPZT  OA- Z7a?A?AAX/-  A'OSAS  A/A?yAAAS  A^SZOAZA  OA- ATAFA^AAA 
&A?AA?AA*A  A///?//      /J/tTS/AA-  /A/  AfO  AA/^rA/Z^r  s&PA  A/AAAZOAA'A'A-- 
/9ZfZZr  /A/  A"A/A~  A>f//7/y/,A~  J^A  OA  AA/A~  A?&J-A.  AACA  AAA^AfAAAAAAAAg 
^  OA  A//A  A'OSA  AfAPX  A/APAZT  A?  SZOA^  OA  eTA^AAA  OA?  <S 
AA/Z-A/AZS  AA/A<&  AA/AA/Z^f. 

AAAPA^A?  QAr_Z?OAA;  AZOA  AO  ATX^Z^ZA        AAVAM  AAA  ZOVZTAA  A^OOr 
OA  A'OSA  ZAA/OAA/. 

_SAT/?S(DAAAA(/0~  OAAZTOAiZS:  ATAAZSOaaaa/^z  ^a/AAa<5-  *A/AA/A7aa 
A7ACAA?A?'<AAr  A/Zr/^AAZ  £>A=>  AOA79A  A/ZA'A//  A  APAA^ATA?  AAVAPAA 
OA~  AA/A.A'AA^A-A/SAOAA  A/ZAPAAAjrA  ro  AV9AAAPA.  /.  AZ  AO 
AA/Zr  AAFAPOAA  APAAAT  ZAAAAPAkrATA^AAPZlZAr. 


/Ani/sr^/gr/OA/  or  /at^ms  z/s£'/?  /a/  a7^/?0/a/c7  r/MzJzt-je  A^o^rrs 


jrA9soAy/A/Arr/V£c^s  si/er/9£r£A^£A-Afs 


AA/A  A?AATAAA?aA 
0/A?A1Arr£A?  OA- 
A?  AfAt OA  /J  </,+</£ 


-?A>Z/A5  /PA'S  AfAAZT/AJAAA? 
APS  AA/AT  A>ATA/ArAA?A?r/OM 
OA  Af  sS*L/r  AWOM  'A/P£ 
AA/ZP  OA' A?  A^/AA A  ("a?J 
APAt/ZP  AP&A^AfZ/-  A  A.  rO 

rA/zr  z^zp^. 


AaTAZS-ZAA?^  OA/ 


.^?ozA  A/ozzf 


JVAAAAA  /S  AfAAZS/A/^A'Z? 
OAA  r/AZCAAPZ-Zr  OA?AA/Zr 

A^as-r.  zzsjA  at/at 

ZOA/OASA~-  AAO/eAA, 


OA/Aer/Af APA?£ AWA/PSZ/Attff 
APS  APA/  A7y£A?A?0£-  OA  A/PAT 
/PAAArrAAAPP-pOAA  AtAAPAPA/iZ- 
ZP/A//ZAPA?  AO  AT/A  AAA/7AT 
rAPAZr. 

Cap-- /j 

fAAPATAPAT  AAAO  O/Z' A+70/&A 
AAAAOA^S  APA>A>zrAPAZ  OAA 

r/PZr _SA?/y?A  AAAAA]  OA/Ay 

AA/A  APAAA^ASr  OA/AT  AS 
AWAApSAAAyAAP. 

("Af"-  /  <?A?j 

AAAAA~AT£~  rAAO  AA/ASAAS /?A?A 
OA>A*OSAAA-  /A/9AA/  OrAAAAA 
AAAZ  AAA^  ZASA~  AA/ATS/AA? 
OA?  AA/A/A?  A?tAZTA?/9&zS 
APATA'-'AA/. 

f'c "-  apa^aatapoa-  z?ata>aaa 
ps  y*>y) 


-AA/VXAS, 


AP-SAPAPAAS-  AS  A? \S£A>APA?APrPOAA  OA~  A~A/A° 
&AOOZP  AfArAAA-AW  OT^OAAAAP  ATA^SS.  A^AAPSZA^ 
AAAA'  AAAPSA"  AA/A^ATAASAOAiA.  (Zs'OAPSj 


^A?MTA'/?kfZ-A/,<VA  OAAr/&A=S?<S!%>&-/&ifMA 
A?zrAPSZAA?zr         '"y".  g>.p  AA"  AAAAZrAA"y"*-AsOJI 

A&sr  as  A/or  ApoczrA3rA?zfz.£ \ 


A^A/9-SAAAEA  A-AA/-AA  AP  S~M<&A* 

ZAAAzr  ^SAye^cA/zrz?  An&oA-p 

ZTAAAP  ro  AAA/7  OA~  A*A/.Sr: 


\s-/-as\. 


STANDARD  DRAWING  NO. 


07-08 


Stote  Highway  Commission 
Helena,  Montana 


CONSTRUCTION  SIGN  CS5R 


Approved 


Stote  Hrahwov  Engineer 


3 1  ACM 


to  rA'J?  //^A/r&sr- 


BACHG/FOi/A/D 


0 


~7 


cm 


^  U  I 


©KHTAKIA  InlOdKIMM  C©MMDS$fl@KI 


ConJirocl'or 


•NAME  K 


4 


<&'-  o  " 


-©- 


3'-3' 


& '-  O" 


SIGN  CONSTRUCTED  OF  1/2" 
OVERLAID  PLYWOOD  -  60-60- 
B-B  SIGN  GRADE  EITHER 
BLACK  OR  AMBER  --  IF  BLACK 
IS  USED  LETTERING  ON  BACK 
OF  SIGN  SHALL  BE  WHITE. 

ON  AMBER  BACKGROUND  LETTER- 
ING IS  BLACK. 


BACH 


THIS  SIGN  WILL  BE  MADE ,  FURNISHED,  ERECTED  AND  MAINTAINED 
BY  THE  STATE  HIGHWAY  COMMISSION,  UNLESS  SPECIFIED  OTHER- 
WISE.    ONE  SIGN  WILL  BE  ERECTED  A  SHORT  DISTANCE  AHEAD  OF 
THE  BEGINNING,  AND  THE  OTHER  A  SHORT  DISTANCE  BEYOND  THE 
END,  OF  EACH  CONSTRUCTION  PROJECT.     500  FEET  IS  THE  RECOM- 
MENDED   PISTANCE,  WHERE  PRACTICABLE. 


THE  SIGN  SHOWN  ON  STANDARD  DRAWING  NO.  07-03  IS  TO  BE  PLACED 
A  SHORT  DISTANCE  FROM  SIGN  CS5R,  BETWEEN  IT  AND  THE  PROJECT. 


i 


c 


6-6-69 

<£-  /-  <&7 

7-1-69 

STANDARD  DRAWING  NO.  07-03 


State  Highway  Commission 
He!ena„MontGna 


CONSTRUCTION  IDENTIFICATION  SIGNS- CIS  i  8  CIS~2 


^8 


^  *t  ^ 


k 

\ 

K 


to 

lig 
^  & 

5)  ?  ^> 

<  C: 


5; 


c:  5>  5 


<;  iff  » 


•5 

5 


1, 


hi  ^  * 
^    ^  ^ 


I  ^  ill 


STANDARD  DRAWING  NO.  07-0© 


State  Highway  Commission 
Helena,  Montana 


SIGNING  S  MARKING 
BR6DGE  ENDS  AND  OBSTRUCT! 


Approved 
State  Highway  Engineer 


TYPICAL  APPLICATION  OF  DRUM  BARRICADES  FOR  BRIDGE  ENDS  AND  OBSTRUCTION  IN  OR  ADJACENT  TO  THE  ROADWAY 


, AT  LEAST  2  REFLECTORIZED  WHITE 
BANDS,  6"  WIDE,  ON  ALL  DRUM 
BARRICADES . 


ROAD  WAV  WIDTH 


DRUM  BARRICADES  ARE  TO  BE  USED  ON  ALL  APPROACH 
ROADWAYS  WHERE  THE  BRIDGE  WIDTH  IS  10' (OR  MORE) 
NARROWER  THAN  THE  APPROACH  PAVEMENT.    WHEN  RE- 
QUIRED, DRUM  BARRICADES  SHALL  BE  ERECTED  BEFORE 
TRAFFIC  IS  ROUTED  OVER  THE  BRIDGE  AND  SHALL 
REMAIN  IN  PLACE  UNTIL  THE  APPROACH  GUARDRAIL 
IS  INSTALLED. 


SEE  SIGNING  MANUAL 

FOR  DRUM  BARRICADE  DETAILS 


( 


0 


7"FW  _ 

STANDARD  DRAWING  NO.  99-09 

SJcta  Highwoy  Commlision 

H® Sena ,  ManlorjQ 

FURROW  DITCH,  DITCH 
SiGN  SSLANC 

b"lo' c'^'^'a^ND * "'" — \  APPf0V*^  /p/? — ~~ 

  . ,        HKiliwa*  EnaiMUU.. 

D 

2 

J 

G 
^ 

<o 

Ol 


Hi 

O 


O 

T 


'tgl 
S3'5 

£  < 


v 

IE  < 


3 


1  3 
6  e  © 


c 


Highway  Commission 
Helena,  Montana 


SLOPE  ROUNDING 


-  0^/<G/A//?£.  &>e&^W7  ^Z&/&S  /9j^/^A/.A?/A/&  Z^TS£:a/^9M/^ 


/V  &OZ/A7Z7//V&  £/A/£-  /=Z>^  £T£//ZS 


z.o 

<&.o 
s.o 
ao.o 

A£.0 
A4.0 


3-4- 
33 
£.4- 

ao 

A.4- 
O.S 

O.O 


/•■/ 


3S 

3.0 

AS 

ao 

OS 

0.0 


£0 
/.s 

AO 
O.S 
O.O 


/.£ 

0.3 

O.O 


09 
0.4 
O.O 


£:/ 


AS 

O.S 
O.S 
O.O 


^  /^/^  Arz/rs7cOA^-s 
\/:Z/9r^£/er/-//?A/^.7c'r-/o'J 


s£v 

4:a 

jr./ 

<£,.A 

A-A/?r 

/.0 

o.<s 

0.7 

0.<£ 

OS 

0.<& 

/.€> 

AS 

A  A 

/.o 

OS 

O.S 

07 

3.0 

A.S 

AS 

/.£ 

/.  / 

AO 

O.S 

S.O 

/.£• 

/.<£ 

/.£ 

/.A 

AS 

/.£ 

£.0 

/.£ 

/? 

AS 

AS 

A.4 

s.o 

£.3 

£./ 

£.0 

AS 

/.£ 

/7 

£,.0 

£.S 

£.3 

£.£ 

3/ 

3.0 

AS 

7.0 

£.3 

£.& 

£.s 

34 

33 

£13 

S.O 

£.£ 

£7 

£.£> 

£.S 

£.<4 

3.3 

so 

3.9 

£.8 

£7 

AO.O 

J.jr 

s.s 

S£ 

S/ 

SO 

£.$ 

/-/- 


State  Highway  Commission 
Helena  ,  Montana 


STANDARD  DRAWING  NO.  51-03 


U-TURN    MEDIAN  OPENINGS 
CONTROLLED     ACCESS  HIGHWAYS 


MEDIAN  WIDTHS  36s TO  76' 


Approved 


o 

H 
^1 


PLAN 


PROFILE  GRADE 


PROFILE  GRADE 


SURFACING 


PROFILE 

NOTE:  Turnouts  above  to  be  located  and  constructed  in  conjunction  with  ditch 
if  at  al!  possible.  Drainage  shall  be  provided  when  necessary. 


STANDARD     U-TURN   FOR  NARROW 


IS 


MIN. 


,  28'  „ 

 =  — 

'.  28" ,  |  .25'r 

MIN.  100 


NOTES i 


Narrow  medians,  median  widths  greater  than  76  ft.  and 
GRADES:   Uniform  between  inside  shoulders  of  main 
SURFACING:    See  plans  for  quantifies. 
DRAINAGE:    Use  18" or  24"  culverts  if  required. 
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FREEHAUL  IS  REPRESENTED  BY  THE  AREA  ABCDA . 
THE  FREEHAUL  IS  CUSTOMARILY  REPRESENTED  BY 
A  RECTANGLE  1000  FT.  LONG.     THIS  METHOD 
PRODUCES  THE  SAME  RESULT . 

OVERHAUL  IS  REPRESENTED  BY  THE  AREA  DCED. 
THE  AREA  CAN  BE  DETERMINED  BY  AT  LEAST  TWO 
METHODS.   (1)  A  SERIES  OF  TRAPEZOIDS  FROM 
D  TO  E  OR  (2)  DOUBLE  MERIDIAN  DISTANCE 
METHOD  s  FOLLOWING  THE  PERIMETER  FROM  E  TO 
C  TO  D  TO  E, 

OVERHAUL  QUANTITIES  ARE  NOT  NORMALLY  COM- 
PUTED FROM  A  PLOTTED  MASS  LINE,  SUCH  AS 
DONE  HEREON.    EXCAVATION ,  VOLUME  AND  MASS 
QUANTITIES  ARE  DETERMINED  ON  COMPUTATION 
SHEET  FORM  NO.  16  AND  OVERHAUL  QUANTITIES 
DETERMINED  FROM  THAT, 

THIS  PARTICULAR  EXAMPLE  RESULTS  IN  AN 
OVERHAUL  QUANTITY  OF  38,105  STA.  YDS . 
OR  722  MI.  YDS. 


NOTE: 

FOR  ITEM  OF  HAUL  00 
HAUL  DEDUCTION. 


iOT  MAKE  FREE 
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THE      ABOVE     SKETCH    ILLUSTRATES    A     Free  houi-  Overhaul 

SITUATION      BETWEEN     BALANCE      POINTS       AT      STATIONS     S     AND     US       WITH  ALL 
EXCAVATION        AND     EMBANKMENT      CONCENTRATED       ALONG        CE  N  TE  ffL  INS  CROSS- 
SECTIONS.      THE       MASS      CURVE      RISES      FROM     A       TO     9,  t    TO    F  „       AND     H     TO  I 
REPRESENTING      A        PREDOMINANCE      OF      EXCAVATION  t        IT       FALLS  FROM 
B      TO      E,      F     TO     H,        ANO       I     TO     L       REPRESENTING        A      SURPLUS  OF 

EMBANKMENT.  THE  MASS  CURVE  COULD  OCCUR  ENTIRELY  BELOW  THE  BALANCE 
LINE  ,        IN        WHICH        SITUATION       CUT        ANO       FILL        OUAHTITES       WOULD     8E  REVERSED. 

the    Freehaui    area     ABCMA    is    established  by  plotting 

LINE        MD       PARALLEL       AND      1000       FT.       FROM         AB       TO      INTERSECT  AT  C. 

THIS      DENOTES       RESULTANT       HAUL       FROM       STA        8       TOWARD     STA     40.         IF  THE 
MASS        CURVE         WAS       BELOW         THE         BALANCE        LINE,        A        LINE  LIKE 

WOULD       START       AT        STA       43,      GO        LEFT      AND        DOWN,      REPRESENTING  MAUL  - 


this   same     Freehaui  area 

WOULD      BE       SHOWN      AS  IN 
SKETCH  I2-02C. 


FROM        STA.       «(5       TOWARD      STA.  g. 

IF       AN        ADDITIONAL         270    C.Y.        OF        FILL        WERE         SHADE  AHEAD 
OF       STA.      eg,        /OR     200     C.Y.      AT       STA.  29  -  30  i      A        BALANCE  WOULD 
HAVE       BEEN        ACHIEVED       THERE,      ELIMINATING  CONSIDERABLE 

Overhaul . 

note  the     Freehaui     areas    EFGE  and  HIJPH', 

THE      FORMER        SHOWS       BALANCED      QUANTITIES        BETWEEN       E      AND  IP, 
LESS      THAN      1000'     APART ,        THE      LATTER        A        BALANCE  BETWEEN 
■V       AND     0,     1300'  APART. 

THE        CALCULATED         AREA        OF       MDEGHPJL  M  RESULTS 

IN    STATION     YARDS      OF        Overhaul .       DIVISION     BY     SI. » 

RESULTS       IN        MILE  YARDS 

WHILE       SKETCH  12  -  02  C       SHOWS         A       DIFFERENT  METHOD 

OF        PLOTTING,      THE      FINAL      RESULT      IS         IDENTICAL  ,  Overhoui 
AREA        Y      T       Z        IS       IDENTICAL      TO  NCM,  Fre6hOUl  AREA 

ABCMA      IS      IDENTICAL      TO  YTUWXY„ 


SKETCH     12-02  D  REPRESENTS       A       COMMON  OCCURENCE 

DIAGRAM.  THE        ALLOWABLE  Over  tlQU  I       SHOWN  HERE 


REPRESENTED        BY        AREAS  DCEO  AND 

ijki     are    Freehou I asms  less 

BALANCE         POINT        TO         BALANCE  POINT. 

THIS       SKETCH        MIGHT       BE  TAKEN 
OF      EXCAVATION          ANO       EMBANKMENT.  IF 


E  L  ME. 
THAN 


AREAS 

WOO  FT. 


GH  I  G 
FROM 


TO  REPRESENT  FINAL  QUANTITIES 
THE     PLANS       FOR       THE  PROJECT 


SHOWED        BALANCE         POINTS       AT        ONLY        £6-1-00        ANO        SOi-OO,      WITH  OverhOUl 
IN      THE        AMOUNT       REPRESENTED      BY        AREA      DCED       LISTED       THEREIN,  THE 
AMOUNT        MUST        BE      ACCEPTED        AS      AN      ESTIMATE        ONLY.         FINAL        PAYMENT  WILL 
BE      MADE      ON      FINAL      MEASURED       QUANTITIES  ONLY. 
NOTE: 

For  Hem  of  houl  do  not  moke  free  haul  deduction. 


THEY      REPRESENT       THE        FINAL      NET       MAUL       TO       EFFECT  me 
CHANGE       FROM      ORIGINAL         6R0UND     TO      FINAL       CROSS  -  SECTION  AN® 
ROADWAY       SHAPE  --  REGARDLESS       OF       CROSS- HAUL,  BACKWARD 
AND        FORWARD        MOVEMENTS       OS      ANY     OTHEft      MOVES  TH£ 
CONTRACTOR      MIGHT      HAVE      MADE.      SEE     STANDARD        SPECIFICATIONS  ADD 
STANDARD      DRAWING  12-01. 

DIAGRAM       ABEA       REPRESENTS       RESULTANT      HAUL        FROM  .  * 
TOWARD      Ei      EFGE        REPRESENTS     HESULTANT       HAUL      FROM     «      TOWARD  3. 

THE       METHOD      OF         COMPUTATION        OF      QUANTITIES  IS 
INDICATED      ON        STANDARD       DRAWING       NO.   It -01. 
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DIAGRAM  "A" 

^-  Overhaul 

MASS  DIAGRAMS 


^  See  Diagram  "B" 
See  Diagram  "z"  f 


Borrow  Pit  (C.V.) 


Borrow  Quantities 
(I)   25  to  21+41 
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(2)  25    to  36+00 
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OVERHAUL 
QUANTITIES 

X  -  626   sta.  y 

5  -  none 

:  -  19,896  s.y. 

)  -  none 


Freehaul 
f  Balance  Line 


540 


Borrow  Pit  (C.V.)  cm 


IS. 


This    drowinq   shows   one    way    ol  determining 
overhaul    in  a    situation   os    shown    obove .  Each 
separate    situation    is     seqreqoted    and  computed 
separately  .    Some     enqineers     would     combine  the 
whole     into    one     diagram     and      orrive     at  the 
same    answer.     The    method     shown    hereon  is 
cteor     and      concise  . 

NOTE- 

For  item  of  haul  do  not  make  free  houS  deduction* 


The    engineer    mlghi    tSecttflui   Po  ffi 
centerline     or      Oa$&     HnQ     ?rtt'oo@?>  @r 
alongside     the     borrow    pit    end!     ?ft«nc<s  9o 
the    roadway ,    Father    than    fJmtf  fhe 
approximate    center    at     volume      Either  -wcy 
is      satisfactory . 
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Examples  Showing  How  To  Measure  Rolling  Width.  Sketches  Show  Tracks 


Two  oxie,  rubber  fired 


Self-propelled  2-whee!  steei 


CVi 


52 


•  i 


Self-propelled   3 "wheel  steel 


Rolling  width  =  W-  [   +  W2 


One  axle,  rubber 


Roiling  width  =  W-|   +  W'2 


One  drum  grid 


1+W-2+W3 
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Four  wheel  grid  or 
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Vibrator- steel  wheel- drum 


Rolling  width  =  W 
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Rolling  width  =  W 

see  mote  (b)olso 


Rolling  width 


Q  ©  © 


■|  +  W-2  +  W-3 


Self-propelled  tamper 


i  xlte  rubber 
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Rolling  wldth=  Wi  + 
+W-4+W5.  Number 
see  not®  (c) 


JL 


an 


^fires 

2  +  W-3 
may  vary. 


CO 


i 


Rolling  width  = 


I  +  W-2  +W-3  +  W-4 


(a)  When  "S"  is  more  than  12  inches  it  will  not  be  included  in 
rolling  width.  "S"is  a  single  measurement, not  a  summation. 

(b)  A  3  drum  (steel  wheel),  with  the  middle  wheel  a  vibrator, 
Is  being  used.  Measure  each  drum  isnd  add  the  3  together. 

(c)  One  type  of  vibratory  rolier  with  steel  drum  in  rear,  rubber 
tires  in  front,  would  be  measured  like  the  sketch  shows. 

(d)  See  std.  dwg.  no.  15-02  for  methods  of  computation  for  measurement  &  payment. 
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1.772 

1.986 

2.200 

2.414 

2.628 

2.842 

3.057 

145-150 

0.250 

0.465 

0.679 

0.893 

1.107 

1.321 

1.536 

1.751 

1.965 

2.178 

2.393 

2.607 

2.821 

3.036 

150-155 

0.443 

0.657 

0.871 

1.085 

1.298 

1 .514 

1.729 

1.943 

2.156 

2.371 

2.585 

2.800 

3.014 

155-160 

0.422 

0.636 

0.850 

1.064 

1.278 

1.493 

1 .708 

1.922 

2.135 

2.350 

2.564 

2.778 

2.993 

160-165 

0.400 

0.614 

0.828 

1.042 

1.256  j  1.471 

1.686 

1.900 

2.113 

2.328 

2.542 

2.756 

2.971 

165-170 

0.379 

0.593 

0.807 

1.021 

1.235  1  1.450 

1.665 

1.879 

2.092 

2 . 307 

2.521 

2.735 

2.950 

170-175 

0.358 

0.572 

0.786 

1.000 

1.214  1.429 

1.644 

1.858 

2.071 

2.286 

2.500 

2.714 

2.929 

175-180 

0.336 

0.550 

0.764 

0.978 

1.192  1.407 

1.622  j  1.836 

2.049 

2.264 

2.478 

2.692  |  2.907 

180-185 

0.315 

0.529 

0.743 

0.957 

1.171 

1.386 

1.601  1.815 

2.028 

2.243 

2.457 

2.671 j  2.886 

185-190 

0.293 

0.507 

0.721 

0.935 

1.149 

1.364 

1.579  1.793 

2.006 

2.22i 

2.435 

2.649 

2.864 

190-195 

0.272 

'.--!- 

0.700 

0.914 

1.128 

1  .34  - 

1.558J  1.772 

1.985  j  2.200 

2.414 

2.628 

2.843 

195-200 

0.251 

0.465 

0.679 

0.893 

1.107 

1.322 

1.537 

1.751 

1.964 

2.179 

2.393 

2.607 

2.822 

200-205 

0.229 

0.443  j  0.657 

0.871 

1.085 

1.300 

1.515 

1.729 

1.942 

2.157  !  2.371 

2.585 

2.800 

205-210 

0.208 

0.422  0.636 

0.850 

1.064 

1.289 

1 .494 

1.708 

1.921 

2.136 

2.350 

2.564 

2.779 

210-215 

0,187 

0.401  !  0.615 

■  0,829 

1 „ 043 

1  .268 

1  .473 

1  .687 

1  .900 

2.11b 

2.329 

2.543  2.758 

Operating  weight  in  tons.     "10-12"  means  ten 
tons  or  more  but  less  than  twelve. 
Rolling  width  means  total  width  of  track  or 
tracks  made  by  roller,  measured  in  inches. 
See  Standard  Drawing  No.   13-01.  "48-55" 
means  48"  or  more,  but  less  than  55",  etc. 
When  the  drive  wheels  or  drums  of  a  power 
unit  are  designed  and  constructed  for  roll- 
ing and  compacting,  then  such  wheels  or 
drums  will  be  included  in  rolling  width. 
When  the  roller  is  a  vibrating  type,  the 
factor  in  Drawing  13-02  is  to  be  multiplied 
by  2  to  determine  pay  quantity.    The  weight 
to  be  used  is  the  operating  weight. 
When  the  roller  is  a  towed  tamping  roller, 
multiply  the  factor  in  Drawing  13-02  by 
1.50  to  determine  pay  quantity. 
When  more  than  one  roller  is  pulled  by  only 
one  power  unit,  measure  all  rollers  and  add 
together  as  a  team  combined  into  one  roller. 


The  power  unit  is  not  to  be  included  in  any 
measurements  when  the  rolling  equipment  is 
being  towed. 

For  roller  widths  and  roller  weights  not  on 
the  table,  project  at  same  rates  within  the 
table.    All  projections  computed  in  field 
offices  must  be  approved  prior  to  use,  by 
the  Helena  Office. 

Illustrative  computation  of  pay  quantity^ 

(a)  Measure  rolling  width!  Answer  157  inches 

(b)  Determine  operating  weight.  Answer  34.5  tons 

(c)  The  pay  time  for  the  roller  in  a  pay  period 
is  210  hours. 

(d)  Look  in  Drawing  13-02  on  the  line  includ- 
ing 157"  (155-160),  under  the  column 
including  34.5  tons  (30-37),   find  unit 
value  of  1.922 

(e)  Multiply  1.922  by  210,  getting  403.6  units. 


/a  £3. 

STANDARD    DRAWING  NO.  20-0! 

/-/-£. 

&  

Sfate    Highway  Commission 
Helena,  Montana 

Approved 

APPROACHES  li5L#^3^_ 

Eptaie  Hfohway  tnainssr 

_C 


FOR  LOW  V0L1JMF.  ROADS  SEE  STANDARD  ^HEET  NO.  38, 
FUTURE  ADT  OP  !  >rr"  THAN  50  LEE  V  TYPF  DITCH  WHICH  VARIES 
FROM  lb"  MINIMUM  TO  25"  MAXIMUM. 


GRADF  OF  APPROACH  NOT  TO  EXCEED  10%  UNLESS  TRAFFIC 
VOLUME  AND  COST  INDICATE  SUCH  TO  BE  JUSTIFIABLE. 

APPROACHES  TO  BE  CONSTRUCTED  10  FIT  LOCAL  CONDITIONS 
BUT  IN  SUCH  MANNER  AS  TO  MINIMIZE   i RAFFIC  HAZARDS  AND 
AFFORD  SAFE  AND  COMMODIOUS  ENTRY  AND  EXIT  OF  TRAFFIC  TO 
AND  FROM  MAIN  ROAD. 


WHERE  IT  BECOMES  NECESSARY  TO  GO  BEYOND  RIGHT-OF-WAY 
LINES,  WRITTEN  PERMISSION  SHALL  BE  SECURED  FROM  PROPERTY 
OWNER  IN  ALL  INSTANCES. 
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STANDARD  DRAWING  NO. 


Stole  Highway  Commission 
Helena.  Montana 


8  P  C 
SAWED  JOINTS 


WITH  TIE  BAI 


R C.  CONCRETE  PAVEMENT 


c&yysy?s4<?yy&yy  >j&yyvy~&- 
SASHA*  /3£~  <r&yvsyy&y£y-- 

*/<?yy<yyr<^ss2?. 


jzomt/p  .ja/s/zs  tv/r//  lOaftcezs'- 


■■  <zzv77?s4<!?7y&sv  ^ayyyy^  ^syy^xy:  y?yy;<p- 
yyysyr  &yysy%ry:^/ys'. 

/&:  y<?  '^?sv<9  /?^/cie&r^xczrs*>s-^&^'  yyyys-  y=yy?sr 
^yyyy^y~  y?y?yy?(?yr  ^/m?^^  y^fyi^^r  &y? 
^rx/<?j,i/sv&sy  *s&/a/t~  y:s>f  r&<s7r 


PLANS  SVHFACf 


^yiyyyr/?  y&yy/r  &^y>?yy.  y&ye  y$/*y*A?a^4?&  /^yxezs 


yvozzry?  saut     y&r/AS^s/y?  /3  "**ma<  &ys&b?yy-sy&yys  ■S'sv&mv 

yyye^y-  <r<aAyyyxw<?y-y£3sv  ^/oyyyy  ^yy  ^yyyyyrye 
s/atr  &yc^yy^rAy=Z4yv^'y<2yv  ^d>yyyy-<*^Ke?^SY:S'yz?. 


«&~$IQM  a  Q2  '/T#  FT 


FIAME  Ol/KFACE 


-IQMGJTVO/MAL  JOINT 
( f*4  XZ4  \  DIFORMEO  TIE  BARS 


It'-O" 


ig'-O" 


24-0* 


SfCTWN 

FOR  CONTRACTION  JOINT  DETAILS  SEE  STD.  WG .  NO.  39-02 

F®  LOCATION  AND  DETAILS  OF  DOWELED  CONTRACTION  JOINTS  SEE  STD.  DWG.  NO,  39 -O  3 
DEFOSmD  TIE  BARS  TO  BE  INCLUDED  IN  UNIT  PRICE  BIB  FOK  P.  C.  CONCRETE  PAVEMENT. 


SAWED  LONSITUDiNAL  JOiNT      WITH     DEFORMED  TIE 


JSa^y  <r<^S  -  yvss?     "-  /.-fax  s,&  \ 


LI",  y-V ■■•'••-"•r. '-■■■VV'       .  "■.vtv ■' 


-FILL  W/TH  JOINT  JEALMR  (fed  Spec 


~7Tr 


A*&3.>rs/svt//>?    -%arf>c"rp    oy  7>'a>  jg&yjr    J'-C*  C.-C 


TIE  BARS  MAY  BE  INSTALLED  AFTER  THE  CONCRETE  HAS  BEEN  STRUCK  OFF  AND  PM08  TO  FINAL  FIN- 
ISHING, BY  AN  INSTALLING  DEVICE,     PREVIOUSLY  APPROVED  BY  THE  ENGINEER ,    WHICH  HILL  FLAGS  THS 
TIE  BASS  IN  THE  REQUIRED  POSITIONS  AND  LOCATION. 

TIE  BARS  PLACED  IN  ADVANCE  OF  CONCRETE  PLACING  OPERATIONS  SHALL  BE  OGIDLY  AND  SBCUREW 
SUPPORTED  IN  THE  REQUIRED  POSITION  AT  THE  JOINT  BY  CHAIRS,  STAKES  AND 'OR  SUPPORTING  DEVICES." 
THE  SUPPORTING  DEVICES  MAY  BE  FACTORY  ASSEMBLED.  THE  CONTRACTOR  SHALL  FURNISH  THE  EWGINEEE 
WITH  DETAIL  DRAWINGS  OF  THESE  DEVICES,  A  SUFFICIENT  TIME  IN  ADVANCE  OF  CONSTRUCTION,  FOR  HIS 
APPROVAL.  ANY  APPROVAL  OF  DRAWINGS  OF  THESE  DEVICES  SHALL  BE  CONSIDERED  TENTATIVE  AND  FINAL 
APPROVAL  SHALL  BE  CONTINGENT  UPON  THEIR  SATISFACTORY  PERFORMANCE . 

SEE  STANDARD  SPECIFICATIONS  ARTICLE  39.04  (K)(4)  FOK  SAWED  JOINT. 

THE  COST  OF  THE  TIE  EARS,  JOINT  SEALER,  AND  SUPPORT! KG  DEVICES  SUU  KS  INCLUDED  IN  THE 
WIT  FRICS  BID  PER  SQUARE  YARD  OF  P.  C.  CONCRETE  PAVEMENT. 


NOTE:    THIS  JOINT  MAY  M  USED  AT  OTHER  LOCATIONS  IF  CALLED  FOJi  ON  WE  PLANS. 
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^-f/rcryv^r 


STANDARD  DRAWING  NO. 


39-02 


Stote  Highway  Commission 
Helena,  Montana 


8  PC.  CONCRETE  PAVEMENT 
EXPANSION  JOINTS  8  DOWEL  SLEEVES 


EXPANSION  JOINT  LAYOUT 


SAWSO  COA/r/?*C7V0A/  JO/AT 


£  OA/Gf  Tl/B/A/AL 

s/tK/fo  ~/o/// 
a  T/Z.         A/a.  SS~  Ol 


3/4- "  £ r^A/S/OM  JO/yV  7 


ST0.  OWG.  A/O.  3S-OI 
SfiACfO  B'-<o"C -C~~ 


/£  '—  O' 


/S"C  -  C 
£VG£  OA  AMrfArf/VT"*- 


3/4"  EXPANSION  JOINT,  .  TO  BE  FILLED  WITH  REDWOOD 

BOARD  AND  JOINT  SEALER.  SMOOTH  STEEL  DOWELS  WITH  SLEEVES  AT  EXPANSION 
JOINT.  SMOOTH  STEEL  DOWELS  WITHOUT  6LEEVES,  STD.  DWG .  NO.  39- 03, COATED 

l.Tfii  kC-250  BITUMIEOUS  MATERIAL  FOR  OHE-HAIF  THE  LENGTH  OF  THE  DWEL, 
INSTALLED  I"!  SAWED  CONTRACTION  JOINT?,  THE  FIRST  THREE  CONTRACTION 
JOINTS  EACH  SIDE  OF  EXPANSION  JOINT. 


EXPANSION  JQiMT 


\  —  P}LL  W/T.V  JO' 

'^8  SDG/A/G  f?/$D/VS 


'T  SEALER    ffJTO  5/?fC.{SS-S-/£,4) 


SLS£!/S  -  (see.  below) 


COATED  WITH  MC-Z50  BITUMINOUS 
MATER  I  At- 


DOWBLS  SPACED  12"  C.-C.  BEG1MH/MG  &"/=R.OM  OUT£/Z  E.DCES  Of  PAVEMENT. 


DOWELS  TO  BE  PROVIDED  WITH  DOWEL  SLEEVES 

OEE-HALF  THE  LENGTH  OF  THE  DOWEL  ON  WHICH  THE  SLEEVE  IS  PLACED  SHALL  BE  THOROUGHLY 
COATED  WITH  MC-250  BITUMINOUS  I-ATERIAL  OR  HEAVY  GREASE.     SLEEVES  TO  BE  PLACED  Oil  ALTER- 
NATE ENDS  OF  DOV.EL  BARS 


THE  REDWOOD  BOARD  EXPANSION  JOINT  FILLER,  AASHO  DES 
MENSIONS  SHOWN  AND  CUT  TO  FIT  THE  CROWN  AND  SUBGRADE. 


M-90  SHALL  CONFORM  TO  THE  BX- 


THE  CONTRACTOR  SHALL  FURNISH  CHAIRS,  STAKES,  AND/ OR  SUPPORTING  DEVICES  CAPABLE  01? 
HOLDING  THE  DOWELS  AND  JOINT  FILLER,  SECURELY  AND  RIGIDLY,  IN  THEIR  REQUIRED  POSITION 
THE  DOWEL  AND  JOINT  FILLER  SUPPORTING  DEVICES  MAY  BE  FACTORY  ASSEMBLED.  THE  CONTRACTOR 
SHALL  FURNISH  THE  ENGINEER  WITH  DETAIL  DRAWINGS  OF  THESE  DEVICES,  A  SUFFICIENT  TIME  IN 
ADVANCE  OF  CONSTRUCTION,  FOR  HIS  APPROVAL.  ANY  APPROVAL  OF  DRAWINGS  OF  THESE  DEVICES 
SHALL  BE  CONSIDERED  TENTATIVE  AND  FINAL  APPROVAL  SHALL  BE  CONTINGENT  UPON  THEIR  SATIS- 
FACTORY PERFORMANCE. 


DOWEL    SLEEVE  FOR 


DOWEL  BARS 


r—          /f  G/7&  _5><3£»  Sr>  Sos-sr/ 

^~~C/yt?  S/rr/s&  rt/o/7?  7?t/J  /!//?& 

y.  i£i  

1                ^>^?3   Gape  C00//-J 

1 

£~/sS  Jotr/r&c'  4/0/7? 
77S//J  To  foster 


if 


SIEEVES  TO  BE  PLACED  ON 
ALTERNATE  OPPOSITE  ENDS  OF  DOWELS. 
HALF  THE  LENGTH  OF  THE  DOWEL,  ON 
THE  END  ON  WHICH  THE  SLEEVE  IS 
PLACED,  SHALL  BE  THOROUGHLY  COATED 
WITH  MC-250  BITUMINOUS  MATERIAL  OR 
HEAVY  GREASE  TO  BREAK  THE  0OND. 

DOWELS,  DOV.EL  SLEEVES,  JOINT 
FILLER  MC-250  Ai D  SEALER,  TOGETHER 
WITH  THE  SUPPORTING  DEVICES  NECES- 
SARY FOR  THE  PROPER  INSTAI  LATION 
OF  THE  JOINT,  SHALL  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  SQUARE 
YARD  FOR  P.  C.  CONCRETE  PAVEMENT. 
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STANDARD  DRAWING  NO.     3  9-03 

3- '-<£>£ 

State  Highway  Commission 
Helena,  Montana 

8"  P  C.  CONCRETE  PAVEMENT 
SAWED  JOINTS 

Approved 
T  Stare  HiahWov  Enamaer 

SAWED  JOINT  WITH  DOWEL  BARS 


SAM  CUT  Ml  N  Vji"  MAX.3/S" 


-FILL  WITH  JO  INT \S£ALe% 


i"§  Xt'-G" 
SMOOTH  OOMISi  BARS^f 


COATED  WITH  MC-ZSO] 
8/TUM/NOU  S 
MATER/AL 


MAXIMUM  SPACING  Of  DOWEL  3A/S3  /Z  C-C 

CAE-HALF  LEIJGT1I  OE  THE  DOWEL  BARS  OV.  ALTERTiATB  ENDS  SHALL  BE  THOROUGHLY  COATED 
WITH  KC-250  BITUMj'IOUS  MATERIAL  OR  HEAVY  GREASE. 

THE  CONTRACTOR  SHALL  FURNISH  CHAIRS,  STAKES  AND/ OR  SUPPORTING.  DEVICES  CAPABLE 
OF  HOLDING  THE  DOWELS  SECURELY  AND  RIGIDLY,  IN  THEIR  REQUIRED  POSITIONS.  THE  DOWEL 
SUPPORTING  DEVICES  MAY  BE  FACTORY  ASSEMBLED.  THE  CONTRACTOR  SHALL  FURNISH  THE  ENG- 
INEER WITH  DETAIL  DRAWINGS  OF  THESE  DEVICES,  A  SUFFICIENT  TIME  IN  ADVANCE  OF  CON- 
STRUCTION, FOR  HIS  APPROVAL.  ANY  APPROVAL  OF  DRAWINGS  OF  THESE  DEVICES  SHALL  BE 
CONSIDERED  TENTATIVE  AND  FINAL  APPROVAL  SHALL  BE  CONTINGENT  UPON  THEIR  SATISFAC- 
TORY PERFORMANCE. 

DOWEL  BARS  MAY  BE  PLACED  BY  MECHANICAL  EQUIPMENT  IF  APPROVED  BY  THE  ENGINEER. 


SAWED  CONTRACTION  JOINT 


^   fwcpr^##z4vr&^^^^  w/TH  Jowr ■  staler  (p*^  5pec.^S3-5 -/64) 


a/  L  ONGJ  TUD/NA.L 
/<4   /  T/?ANSV£HS£ 


SEE  STANDARD  SPECIFICATIONS,  ARTICLE  39. 04 (K) (4)  FOR  SAWED  CONTRACTION  JOINT  DETAILS . 
WHERE  INTEGRAL  CURB  IS  CALLED  FOR,  THE  JOINT  SHALL  BE  CONTINUED  THROUGH  THE  INTEGRAL  CURB. 


THE  COST  OF  JOINT  SEALER,  DOWEL  RARS  , 
SUPPORTING  DEVICES  ANP  CONSTRUCTING  THE  SAWED 
JOINT  SHALL  BE  INCLUDED  IN  THF  UNIT  PRICE  RID 
PEP.  SQUARE  YARD  OF  P.  C.  CONCRETF  PAVEMENT. 


( 


£C£T  cs 

^2- 

STANDARD  DRAWING  NO.  39-04 

?-/-£? 

,  —  

State  Highway  Commission 
Hellene,  Montana 

8  P  C.  CONCRETL  P 
CONSTRUCTION  JOINT 

AVEMENT 

8  HEADER  ■ 

Approved 
j  SJare  Highway  Engineer  j 

HEADER 


wr/y  JO/NT  STALER 


3/4<  "  BOARD    TO  BE  SHAPED 

to  pavement  c pos 5-secnorf 

*>"  LEFT  /N  PLACE 
 P 


0) 


PAVE  WE  N7 


<  Mx^£dg//jg  /sad. g 
HEADEP? 


i 


V  l"<j>  x I8"OOWEL  AT? 
A7/D  POl/VT  OE  SL/<B 
\J.°/4C£D  JZ"C-C  AMD 
I  <S  "  EPOM  EDGE. 


ill 


SECTION  A-A 


HEADERS  TO  BE  CONSTRUCTED  AT  BEGINNING  AND  END  OF  PAVEMENT , 
AT  INTERSECTING  ROADS  AND  STREET  RETURNS  WHERE  FUTURE  P.  C,  CON- 
CRETE PAVEMENT  MAY  BE  CONSTRUCTED. 

THE  CONTRACTOR  SHALL  FURNISH  CHAIRS ,  STAKES  AND/ OR  SUPPORT- 
ING DEVICES  CAPABLE  OF  HOLDING  THE  DOWELS ,  AND  JOINT  FILLER,  SE- 
CURELY AND  RIGIDLY,  IN  THEIR  REQUIRED  POSITIONS.  THE  DOWEL  AND 
JOINT  FILLER  SUPPORTING  DEVICES  MAY  BE  FACTORY  ASSEMBLED .  THE 
CONTRACTOR  SHALL  FURNISH  THE  ENGINEER  WITH  DETAIL  DRAWINGS  OF 
THESE  DEVICES,  A  SUFFICIENT  TIME  IN  ADVANCE  OF ■ CONSTRUCTION,  FOR 
HIS  APPROVAL.  ANY  APPROVAL  OF  DRAWINGS  OF  THESE  DEVICES  SHALL 
BE  CONSIDERED  TENTATIVE  AND  FINAL  APPROVAL  SHALL  BS  CONTINGENT 
UPON  THEIR  SATISFACTORY  PERFORMANCE ., 


KEYWAY  DIMENSIONS  ON 
STD.  DWG.  NO.  39-0^ 


■NO. 4  x36"  DEFORMED  TIE  BAR 
AT  MIDPOINT  OF  SLAB  SPACED 


24" 


&  12' 


FROM  EDGE 


3"  TIMBER  HEADER  WITH  KEYWAY  SHAPED  TO 
PAVEMENT  CROSS  SECTION  AMD  SLOTTED  OR  \ 
DRILLED  FOR  TIE  BARS.  / 


TIMBER  HEADER  AND  KEY WAY  SHALL  BE 
CLEANED  AND  OILED  EACH  TIME  THEY 
ARE  USED . 


FILL  WITH  JOINT  SEALER- 


SAW  CUT 


(FED. SPEC.  SS-S-164)       ?»$"mIN.  1/4"  MAX .  3/8' 


CONSTRUCTION  JOINT  TO  BE  INSTALLED  AT  THE  END 
OF  EACH  DAYS  RUN  OR  WHERE  AN  INTERRUPTION  IN  CON- 
CRETE OPERATIONS  OF  MORE  THAN  30  MINUTES  OCCURS . 
TIMBER  HEADER  AND  KEYWAY  STRIP  SHALL  BE  REMOVED 
WHEN  CONCRETE  OPERATIONS  ARE  RESUMED  AND  FRESH. 
CONCRETE  PLACED  DIRECTLY  AGAINST  THE  OLD. 


ZZdT/>?/Z  OP 


SP'OOTH  STEEL  DOWELS.  3/4" 
BOARD  JOINT  SEALER,  TIMBER  HEADER 
WITH  KEYWAY,  JOINT  SEALER,  AND 
SUF PORTING  DEVICES  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  SQUARE  YARD 
FOR  P.  C.  CONCRETE  PAVEMENT. 


■ 


f 


■ 
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STANDARD  DRAWING  NO.  39-09 

[  Stole  Highway  Commission 
Helena,,  Montana 

8"  RC.  CONCRETE  P 
KEYWAY  JOS 

AVEMENT 
NTS 

A  ppvov  £  tS 
/Stale  HiGhjooy  Enaine^r 

LONGITUDINAL  KEYWAY  JOINT 


5<2w  Cot  --M/n  .Jr  :  Max ■  j1- — -7, r/CL  ty/rtf  t/Q/z/T  SEALER  (Fed.  ~3pec.  S3-£i&< 


Secokid  Slab 


•F  .    0  - 


Fikst  Slab 


KEYWAY  JOINT  (1  l/8"x2")  MAY  BE  FORMED  WITH  WOOD  STRIP  OR  APPROVED  METAL 
FORM.  KEYWAY  FORMS  SHALL  BE  CLEANED  AND  OILED  EACH  TIME  TMEY  ARE  USED. 


LONGITUDINAL  KEYWAY  JOINT  WJTH  TIE  BARS 


MAX /MUM  5  PACING  OF  Tl£  3A/SS  C-C. 


LONGITUDINAL  KEYWAY  JOINTS  SHALL  BE  USED 
WHEN  PAVEMENT  IS  CONSTRUCTED  IN  SINGLE  ALTER- 
NATE LANES  AND  WITH  DEFORMED  TIE  BARS  WHEN 
CALLED  FOR  ON  THE  PLANS. 

DEFORMED  TIE  BARS  SHALL  BE  RIGIDLY  AND 
SECURELY  SUPPORTED  IN  THE  REQUIRED  POSITION  AT 
THE  JOINT,  BY  CHAIRS,  STAKES  AND /OR  SUPPORTING 
DEVICES.     THE  SUPPORTING  DEVICES  MAY  BE  FACTORY 
ASSEMBLED.     THE  CONTRACTOR  SHALL  FURNISH  THE 
ENGINEER  WITH  DETAIL  DRAWINGS  OF  THESE  DEVICES, 
A  SUFFICIENT  TIME  IN  ADVANCE  OF  CONSTRUCTION, 


FOR  HIS  APPROVAL.    ANY  APPROVAL  OF  DRAWINGS  OF 
THESE  DEVICES  SHALL  BE  CONSIDERED  TENTATIVE  AND 
FINAL  APPROVAL  SHALL  BE  CONTINGENT  UPON  THEIR 
SATISFACTORY  PERFORMANCE.     JOINT  MAY  BE  USED  AT 
OTHER  LOCATIONS  IF  CALLED  FOR  ON  THE  PLANS. 

DEFORMED  TIE  BARS,  JOINT  MATERIALS  AND  SUP- 
PORTING DEVICES  ARE  TO  BE  INCLUDED  IN  THE  UNIT 
PRICES  BID  PER  SQUARE  YARD  FOR  P.  C.  CONCRETE 
PAVEMENT . 


c 


Stfafl®  Highway  Commission 


STANDARD  DRAWING  NO.     39-  30 


PC.  CONCRETE  PAVEMENT 
TAPERED  PANEL  CONNECTION 


Approved 

y^7 


Highway  Ertai^eey 


as  S/>ow  On  f/&f*r. 


Tapered  section  along  junction  and  where 
pavement  is  to  be  widened  shall  be  constructed 
with  a  minimum  width  of  one  foot.    The  joint 
at  the  junction  shall  be  a  longitudinal  key way 
Joint  with  tie  bars  conforming  to  Std.  Dwg.  No« 


39-09 


Transverse  contraction  and/or  expansion  joints 
along  the  junction  shall  be  the  same  in  the 
adjoining  pavement  and  continuous  with  those  in 
the  mai!j  roadway  pavement,, 

Tie  bars,,  dowels  and  joint  sealer  to  be  included 
in  the  unit  price  bid  per  square  yard  of  P.C» 
concrete  pavements 


( 


STANDARD  DRAWING  NO.  39-82 

/-  /-<£>^ 

State  Highway  Commission 
Helena.  Montana 


RC.  CONCRETE  PAVEMEM" 
BRIDGE  APPROACH  PANEL 


Approved 
State  Highway  Er 


3 


h/oTB..-  pok.  suppobts  OP  APPROACH 
PANELS  AT  STRUCTueZS  4££  'PAVING 
NO  TCH  "ON  BSlDGB  PL  AN  3. 


-Ms.  6  X/o'o'OSP  BAGS    *~20- NO- S X 20 '-O "d&P  3AK3     ^- hlO.  3  &AE5% SPACSO  S'C.C. 

-  NO.  a  X  29  '-  6  "DEP.  &ASS 


EXPKJOIHT  WITHOUT OOWELS.  STD-  DWG.NO  JS-OZ 


NO.  J  OARS  #>  S  CC 


NO  $  DEP  BARS 


SAWZD  JO/NT  WITH  OOWELB 
3Tp.  DWG  NO.  39  -  03  • 


NO  26  GA.  GALV.  METAL  1 2"  W I  DC  PULL.  WIDTM  OP 

k'owav  on  ae/oce  pawing  support. 


DEP.  Tig.  BAMS  DOWELS  N^Ni 

3TD.  DWG  NO.JS-03' 


3O'-0" 


l2'-o" 


ceowueo  ^uizpace  -  tbamsitioh  prom 

ftt/tABOLIC  ATSteucTUAtM  TO  37X>.  DW<f  NO.  S9 


— 1 
-Of  I 


SAW  C4JT-M/N. 
/  MA 


f 


PILL  WITH 


K  V  JQ/NT  SEALER 

'  ft  *>.  '  m  f.  ,'\  *Ak 


-H0.8  D£P-  BAKB       LNO  JOACS 

B-B 


No  a  D£P  Tie.  BA/es. 


*ere 


«<1|. . '»!, 


.8&3-0  Of  p. 
Ti&  0A(t . 


BE 


THE  CONCRETE  SHALL  BE  STRUCK  OFT  TO  AN  ELEVATION 
3"  ABOVE  SUBGRADE.     THE  NO.  8  STEEL  BAR  MAT  SHALL 
PLACED  THEREON  IN  ACCORDANCE  WITH  SEC.  47  OF  THE 
STANDARD  SPECIFICATIONS  AND  TAMPED  TO  THE  DESIGNATED 
ELEVATION.     THE  NO.  3  STEEL  BAR  MAT  SHALL  BE  PLACED 
TO  THE  DESIGNATED  ELEVATION  IN  A  SIMIIAR  MANNER 
AFTER  THE  SLAB  HAS  BEEN  STRUCK  OFF  TO  AN  ELEVATION 
10"  ABOVE  SUBGRADE. 

STEEL  BARS  SHALL  CONFORM  TO  " INTERMEDIATE 
GRADE"  REINFORCING  STEEL,  A.A.S.H.O.  M  31  &  M  137 
AND  SEC.  47  OF  THE  STANDARD  SPECIFICATIONS. 


JO  fur  DETAIL. 

SEE  S^D  DWG.  NO  39-  O I  POS 
COHSTI2VCT10H  DETAILS 

r//S     '  fxp/tA/s/o//  jo/A/r  M/?nrA?//pjL  /?r  r//s 

^?>e/j!?6^  j?A0  ^/V/9Z.£  jZ£~  A7A/£TA/0A?£-0  A/sr// A//P/AS . 

THE  COST  OF  THE  STEEL  BARS,  THE  NO.  26  GAGE 
GALVANIZED  METAL,  THE  EXPANSION  JOINT  MATERIAL, 
THE  JOINT  SEALER,  AND  SUPPORTING  DEVICES,  SHALL  BE 
INCLUDED  IN  THE  UNIT  PRICE  BID  PER  SQUARE  YARD  OF 
P.  C.  CONCRETE  PAVEMENT. 

WHEN  CALLED  FOR,  CONSTRUCT  APPROACH  PANEL  TO 
BRIDGE  OR  STRUCTURE  WIDTHS  SHOWN  ON  THE  PLANS, 
SYMETRICAL  ABOUT  CENTERLINE. 

THE  BRIDGE  APPROACH  PANEL  WILL  BE  INCLUDED  IN 
THE  QUANTITY  OF  CONCRETE  PAVEMENT  ON  THE  ROADWAY 
AND  NO  ADDITIONAL  PAYMENT  WILL  BE  ALLOWED  BECAUSE 
OF  REINFORCEMENT  AND  INCREASED  THICKNESS. 


( 


[ 


REVISED 

3-6-70 

3-9-7/ 

7-1-71 

EFFECTIVE 

4-1-70 

4-15-71 

8-1-71 

STANDARD    DRAWING    NO     39-14  (A) 


STATE   HIGHWAY  COMMISSION 
HELENA, MONTANA 


STANDARD   CONCRETE  APPROACH 
SLAB    TO  STRUCTURES 


Approved  by: 

7TATE   HIGHWAY  ENGINEER 


For  Details  Of  Typ*  /  or  Type  Z 
Join-/-  Thru  S/ab  Sec  f /on.  See  Sfd.  Dajg 
39-14  B  And  Sec / Von  "CC  This  Sheet. 


Type  I  joint  -for  riqid  abut 
Tt/pe  2  joint  for  moveable  abut 

(For  Type  Required  Sea  "Genera I 
Layout  '  On  Bridge  P/ans.) 

GUARD  ANGLE  IN  PL* 

id"  Wide  /oyer  of  30  *  far- 
p  oper.  ( Full  length  of pov/nq 
notch)  (Lap  oyer  9"  onto 

Sub  grade- J  - — - — ■  

Type  Mo.  2  Pi  Her  Materiol. 
(See  Sid.  Spec.  M 100- iZ)(Place 
full  length  of  G'^drom) 
Bridge  A  butment 


See  DetoJ  "J  '- 


PL  Exp,  joint - 
20- O  Cone.  Approach  Slab  


l/ories(See  joint  details 
th-is   sheet.)  I" 

GUARD  ANGLE-SEE  DETAIL 

STD  DWG.  NO.  39 -14(C)  — 
5/~"9  @0-7drs    Guard  Angle 
52-"9<PO-9ctrs.  ^^l3*}^ 

S4-"4@l-Octrs.  2"cl 
Roucjh  finish  top  or 
sleeper  slob. 


^—I-G  M 


Cone.  Pave men! 


5-0 


5-0 


■  Po  urect  join  t  f  ille  r  ( See  "Tupe  3 
Join  t ") 


(Steel  Troouel  Finish  Top  Of  Joint 
Supporf  5/ob  £  P/ace  /  Layer  Of 
SO  ^lar paper  Befuieen  Top  Of 
^  Joint  Support  5/at>  £  Bottom  Of 
\Top  5 fab.  (Fu//  Width  Continuous.) 


I-&  clrs.  " 
£75  shown 


--G"  6  Perforated  CS.  P  ander- 
drain  ( Galvanized ) (Set  grade 
to  dram.  Mm.  slope  =  OOI^J 

STANDARD  APPROACH  SLAB -TYPE  A 

(For  use  tuith  concrete  pavement  onic^J 
Scale  ■*■/■>"- 


2-0 


Q'rf 


1-0 


9"~C2~*3 
C2/~"3 


Z-d\f-Varies 


5/Q' 


I9-Gj 


NOTE  -r  Finish  Join  t  Support 
5/ob  To  Match  Crouun  Or  Super 
Of  J?duuy . 


KJOTE-^-  Place  oil  transverse 
Slob  steel  parallel  to  face  of 
bridge  backLual 7.  Ploce  oil 
lonq  i  tudinal  slab  steel  parallel 
to  4.  Qduju. 


Poured  E/asfic  Joint  Filler 


Varies 

-/-7~C2-"3 
~/-l~C2l~'3 


Sl~#9 


C  2  Thru  C2I- 
"3  U-Bars 


(A AS NO 
Approach 
Slob 

GUARD  ANGLE 
IN  PL. 

Polos  iyrene 


M  173  ) 


Guard  Angle  Required  For 
Type  Z  Join/  Only  . 


BAR  BENDING 


i-^i — rA  I .  NOTE :  Application  Tempera- 
UL  I  A  I  Lb  fare  Of  AA5//0  M  I7S-&0  E/as- 


Cut  transverse 
Slab  bars  to 
clear  edge  of 
paving  notch. 


Slab  steel  not 

ShOujO  for  c/ari  tg 

Bridge  end 
post  - 


No  Scoie 

—  Joint  at  end  of  curb  to  be  same 
as  jomi  at  end  of  slob. 

C2  thru  C2I~#3  U-Bars  @abt  l-Octrs. 


Cl~*d 


-V- 


2Q-Q  cone  gpp.  slob 


•  tic  Joint  Sea/er  5ba//  Be  ZZ5 
P/us  Or  Minus  lO  "  Mojcimum  . 

NOTE  :  Approach  S/ab  And  Curb 
Sha//  Be  Given  A  Protective.      (For  Use  Oyer  Join/  Support  S/ab  J 
Coating  Of  Boi/ed  Linse.ed  Oil  ■  Scale  /  =  j'-O  " 

See  Standard  Specifications 


2d. 


r4 


i-o- 


Jom  i 


7-<S 


PLAN  VIEW 

Scale?-  y4"--l'-0" 

, — 2-Ct- 


Permissi  ble 
Construction 


Transverse  bars 


*4 


*5  U-Bors  (Tgp.) 
20-O  Cone  approach  slab 


SI  Bars 


l-O 


KI0TE-+  For  back  fill 
details  see  Slot  Ocug. 
No.  90-/8- 


Outside  face 
,  ~       of  curb  Tii]^ 

im^-ci-^ 


*3  U-8ar 
S9~a9  Straight  bars 
2"ci 


ELEVATION  VIEW 

Scale  ~  fy'^l-O" 


CURB 


Chamfer  exposed 
corners  fy"  or  f in/sh 
with  3/d" r.  edqina 
loot 

DETAILS 


VIEW  A-A 
Scales  %"=l-0" 


■Paint  ends  of  bridge  paving  notch    D  *  .  ii  _         .    .  ,  ^ 

with  2  coats  of  %Mo Afore  &J^fr£^l?Zc,%&Z?3j%^ 
approach  slob  IS,  ploce d.(AASH0  Ml  15)  Or  Pror/Je  Bond  Breaker  (See  Special 

Provisions  £  Sfd.  Oujy .  3S-/4  C  .) 


2~Sio~#d  Bent 
bars  @  inside 
Corner  onlij 


domt  u/icttt?  i/ories  due 


to  skeuj  ond  ty pe.  (See 
details  this  sheet) 


l'/8  Thick  Layer  Z  Component 
Co/d Applied  Elasfomeric 
Polymer,  A/on -Sag  Type ,  Joint 
Sealant  Conforming  To  Require- 
ments As  Shocun  On  ~  ' 
No.  S3 -/4(B) 


Sfd.  Dujg. 


2"*%f'Thick  poluurethane  Seal  poured  in 
place. (See  Specie/  Provisions  £" 
5td.  Duig.  No.  39-/4Cj  ' 

Tooted  Edge  'te'/tad. 


CURB  END  DETAILS 
AT  SKEWED  BRIDGE 

Scales  ^l-O' 


All  Sides  (Typ.)^ 
Recess  seal 3/& 

Oyp) 

Exterior 

face  of  ~ 
approach 
Slab 


SECTION  C-C 

9cale~ /"=  I'-O" 


Pecess  Sea/ 

J/e"(n/p) 

Layer  of  Exp.  Jt. 
Filler  secure/y 
nailed  to  cone. 
-  Permissible 
Construction  Joint 


TYPE  I  JOINT 


( 


( 


( 


REVISED 

3-6-70 

3-9-7/ 

7-1-71 

EFFECTIVE 

4-  1  -70 

4 -15-71 

8-1-71 

STANDARD    DRAWING  NO.    39-14  (B) 


STATE    HIGHWAY  COMMISSION 
HELENA, MONTANA 


STANDARD    CONCRETE  APPROACH 
SLAB   TO  STRUCTURES 


Approved  by: 

STATE   HIGHWAY  ENGINEER 


-Z 

5ee 


For  Details  Of  Type  -I  Or  Type 
doint  Through  Curb  Section, 
Std.  Duuy.  No.  39-/4  CA)  ■ 

Type  I  joint  for  rigid  abut 
Type  2  joint  for  moveable  abul. 
(For  Type  Pegu /red  See  "Oeneral 
Layout' 'On  Bridge  P/ans .) 

x  GUARD 
ANGLE 
IN  PL. 

Del  oil  "J" 
(See  Sid.  Dwq.  Uo  39-  14(A)- 
18"  Wide  layer  of  30* 
lor  paper  (Full  length  of 
paving  nofch)(Lap  over 
9"  onto  $u  h  grade) - 

Bridge  abutment 

Tape  Mo.  Z  Pilfer  Material 
(See  Sid  Spec.  M 100 -12). 
(  P/ace  full  length  of  drain) 


20-OConc.  Approach  Slab 


Varies  (See  joint  details  I  his 
sheet) 

GUARD  ANGLE -SEE  DETAIL 

STD.  DWG.  NO  39- 14(C)  , 

■SI-  "9  <P  o-74  ctrs 
S2~*4<P  1-0  clrs. 
S3~*4@  l-G  clrs. 
S4~*4@  1-0  clrs. 

Z'eL. 


~  I- CM  in  <\j  |  Guard  Angle  Peguired 
-    i^^For  Type  Z  doint  Only . 

I 


G"<t Perforated  CSP.under- 
drain( Galvanized)  (Set  grade 
to  drain.  Min.  slope  -  0  01  h) 


STANDARD  APPROACH  SLAB -TYPE  B 


( For  use  cuift?  asphalt-  pavement  ontg) 
Scole  ~  t'o" 


Fill  top  j'z  with  Elastic  mini 
Seo/er  (AASHO  M'73) 

GUARD  ANGLE 

„  Layer  Exp  jo/nt 
filler   se  eureiy 
noi/ed  io  cone. 


Approach 
Slob 


.Polyurethane  Seal,de/f 
Levei/ng  Type,  Poured  In 
Place  (JEF  Special  Prov- 
isions fdtd  Dwg  No  39-l4(C) 


Approach 
Slab. 


Bridge 
abutment -}~ 


Poluefhulene  foam  Top 
io  hove  glazed  surface  _ 
and  (o  be  crou>ned  or, 

TYPE  1  JOINT.tT^r^?  <T YPE  2  JOINT 

(  For  rigid  abut)    5td.  Duij.  No.  39 -14(C) .  '(For  mo  veoble  obul.) 
Scole  ~  F-l'-o"  Scale  ~  /"=  i-o" 


Polystyrene 

Bridge 

abutment 


NOTES 

APPROACH  SLAB    Approach  slab  shall  be  construcfed  in  accordance 
with  Section  41  of  the  Standard  Specification    The  slab  shall  be 
finished  as  specified  for  bridge  decks  in  Article  41 04(K) 2 83 
Concrete  shall  be  either  Class  "AD"  or  Class  "AP" at  contractors  option 
REINFORCING  STEEL    Reinforcing  steel  shall  be  in  accordance  with 
Section  47  of  the  Standard  Specifications  except  method  of  mea- 
surement and  payment  shall  be  as  set  forth  below. 
FOUNDATION     The  foundation  for  the  approach  slab  and  joint  support 
slab  shall  consist  of  the  subgrade  and  base  constructed  and  com- 
pacted in  accordance  with  Standard  Plans  and  Specifications.  Exc- 
avation for  joint  support  slab  shall  be  held  to  a  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled  with 
the  same  material  that  was  taken  from  the  excavation.    All  backfill 
shall  be  laye    -laced  and  compacted  with  mechanical  tampers.  The 
cost  of  all  excavation  necessary  for  the  placement  of  approach  slab 
and  joint  support  slab  shall  be  included  in  the  unit  price  bid  for 
"Concrete  Approach  Slab"  as  set  forth  below. 
MEASUREMENT  8  PAYMENT    Approach  slabs  shall  be  mea- 
sured by  area  in  square  yards    The  width  and  length  for  measure- 
ment shall  be  from  out  to  out  of  completed  slab.    No  additional 
area  will  be  allowed  for  the  joint  support  slab  The  unit  price  bid  per 
square  yard  for  "Concrete  Approach  Slab"  shall  be  full  compensation 
for  furnishing  alt  materials,  equipment,  tools  and  labor  necessary 
to  complete  the  work,  including  the  joint  support  slab  and  linseed  treatment 
SEALS    For  type  and  method  of  application  of  polyurethane  seals 
see  Special  Provisions 

SEALANT    Polyurethane  sealants  shall  meet  Federal  Specification 
SS-S-OOI95a-(l)(CE)  or  SSS-S -00200  C  Sealing  Compound:  Two- 
component  Elastomeric  Polymer  Type,  Cold- Applied ,  Concrete 
Paving  Joints  and  shall  be  one  of  the  following  or  approved  equal: 


I.  PRC  3105 

Products  Research  and  Chemical  Corp. 
Burbank,  California 

2  U-Seal  3201 

Edoco  Technical  Products,  Inc 
Long  Beach,  California 


3  Sikaflex  T-68 
S/ka  Chemical  Corp 
Lynhurst,  New  Jersey 

4  Meta-Seal  220 
American  Metaseal  Co 
Detroit,  Michigan 


Join-f  At  Curb  Fnd  To  Be  The 
Same  As  That  Betiujeen  Abut. 
And  Approach  S/ab . 


Asphalt 
Shoulder- 


Z  "Exp. 
Cone, 
po  vemen 
Aspho/t 
Shoulder 


Q"<f>  perf0rated  C  S IP. 
underdrom  Ex  tend pasi 
wmcj  to  daylight. 


PROTECTIVE  COATING  Approach  Slab  And  Curb 
Jha/I  Be  Gi  ven  A  Protective  Coating  Of  ffoi/ed 
Linseed  Oi/.See  Standard  Specif /cat i ons . 


Exp.JI.  not  reou/red  between 
asphalt  3houider  f  opproach  slab ' 


20-OS/ob 


Joint 


1 

ft 


A$phgtt  phoaider 

Sub  base 

do  In  t  Support  dlab 


£nd V Ya// 'width 
Y^f1  appraach  stab 


SECTION  B-B 


TYPE  A 


Approach  slob  width  -  Face  to 
face  of  bridge  curbs  t  Z-O. 


AT  SQUARE  BRIDGE 


TYPE  B 


Curb  end  Square  (o  ^  Rdioy. 
( Tgp.  both  sides  all  slabs) 

-G"4>  Perforated  CS.P  underdrom. 
Extend  post  wing  to  doy/iqhf.- 


Aspha/t  o. 
Shoulder-® 

2  "£xp.  Ji. 


Concrele 
Pavement 

Aspholi 
Shoulder- 


Note    Traffic  shall  not  be  permitted  on  new  approach 
slab  for  at  least  14  days  after  concrete  has  been  placed. 
Traffic  shall  not  be  allowed  to  drive  within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  m  p.  h.  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 

Tronsverse   $/ob  steel \ 


// 

l-G  At  in. 

LONGITUDINAL  CONSTRUCTION 


TYPE  A 


TYPE  B 


JOINT 


DETAIL 


AT   SKEWED  BRIDGES 


PLAN  VIEW  OF  APPROACH  SLABS 

Wo  Scole 

Klote-^  S/Ob£  curb  shad  be  curved  or  tapered 
when  necessary  to  match  rooduigg  


Scole  ^W"  =  l-'O" 
(Use  ontg  when  shouin  on  the  pions  or 
approved  bg  the  engineer.) 


( 


REVISED 

7-1-71 

STANDARD  DWG.  NO.  39-14  (C) 

EFFECTIVE 

4-15-71 

8-1-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


STANDARD  CONCRETE  APPROACH 
SLAB  TO  STRUCTURES 


approved: 


NOTE.'  BLOCKS  (A)  MAY  BE  CUT  FROM  POLYSTYRENE 
OR  BE  PREFORMED  POLYETHYLENE  FOAM  TO 
EITHER  OF  THE  SHAPES  SHOWN 


GUARD  ANGLE 
IN  PL 


POURED  IN  PLACE  POLYURETHANE  SEAL 

GLAZED  SURFACE  IF  POLYETHYLENE 
FOAM  IS  USED-  GUARD  ANGLE 

IN  PL.~^ 


NOTE.'  THE  AMBIENT  TEMPERATURE  DURING  THE  PLACING  OF  THE  SEAL 

SHALL  NOT  BE  GREATER  THAN  70°  F.  AND  IF  PRACTICABLE  IT  SHALL 
BE  PLACED  AT  COOLER  TEMPERATURES,  PREFERABLY  BETWEEN 
40"  F.  a  50°  F. 


OF  POLYSTYRENE  FOAM 
APPROACH  SLAB 


BRIDGE  ABUTMENT- 


*  2"  JOINT  OPENING  AT  60  F  ADJUST 
JOINT  FOR  TEMPERATURE  AT  TIME 
OF  PLACING  APPROACH  SLAB  CONC. 


NOTE.' IF  THE  POLYSTYRENE  BLOCK 
(A!  IS  USED,  PROVIDE  A  BOND  BREAKER 
MATERIAL  BETWEEN  ( A I  AND  THE  POURED 
SEALANT. 


NOTE  ' IF  THE  POURED  SEALANT  IS  TO 
BE  PLACED  AGAINST  A  METAL  SURFACE 
THE  PROPER  PRIMER  MUST  BE  APPLIED 


SEAL  DETAIL 

scale:  3"=i'-o" 


NOTE.  IF  THE  CONTRACTOR  INTENDS  TO  USE  CONSTRUCTION  EQUIPMENT  ON  THE  BRIDGE  DECK 
PRIOR  TO  THE  PLACEMENT  OF  THE  APPROACH  SLAB,  OR  PRIOR  TO  THE  PLACEMENT  OF  THE 
JOINT  SEAL,  HE  SHALL  PREVENT  DAMAGE  TO  THE  EDGES  OF  THE  CONCRETE  BRIDGE  DECK  AND 
APPROACH  SLAB  BY  THESE  METHODS  OR  OTHER  METHODS  APPROVED  BY  THE  ENGINEER. 

2"  PLANK  ACROSS  ROADWAY  WIDTH 
GUARD  ANGLES  IN  PL  -  "\  /z^SAND  OR  ROCK- FREE  FILL 


GUARD  ANGLE  MAY  BE  FURNISHED  IN  TWO 
PIECES  WITH  END  ANCHOR  BARS  6"  MAX 
FROM  EACH  END. 


ip*//—,,^.,,^.  WQ0DEN  STmp 

SECURELY  NAILED  TO  2 
PLANK 


FILL 

GUARD  ANGLE  IN  PL . 

BRIDGE  ABUTMENT 


EDGE  PROTECTION 

scale:  /"«/'- o" 


GUARD  ANGLE 

APPROACH 
SLAB 


•  GUARD  ANGLE  IN  PL 
■  |     <jns^~  FILL 

■  I 


L  2I/2"X2I/2"X  3/8" 
FABRICATE  TO  CROWN 
OF  ROADWAY 

DRILL  5/l6"  e  HOLES  AT 
l'-0"CTR'S.  FOR  BOLTING. 
TO  FORMS.  

2"X  5/l6"X 9" ANCHOR 
BARS  AT  I'-O" ALT.  CTR'S 
(REQ'D.  PER  END  BENT)- 


GUARD  ANGLE  DETAIL 

scale:  l!/2"=l'-0" 


MIXING   GREAT  CARE  SHOULD  8E  USED  IN  MIXING 

THE  SEALANT  IS  NORMALLY  A  TWO  COMPONENT  SYSTEM  WITH  SPECIFIC  MIXING 
INSTRUCTIONS  SUPPLIED  BY  THE  MANUFACTURER.  GENERALLY,  THE  MIX  RPM  MUST 
BE  REDUCED  TO  LOW  SPEED  TO  AVOID  EXCESSIVE  AIR  ENTRAPMENT.  APPLICATION 
MAY  BE  MADE  BY  GUN  OR  POURING. 

SOME  TYPES  OF  SEALANT  ARE  PROVIDED  IN  TWO  GRADES;  III  SELF  LEVELING 
AND  (21  NON  SAG.  THERE  IS  GENERALLY  NO  DIFFERENCE  IN  COST  AND  DEPEND- 
ING UPON  THE  RECOMMENDATIONS  OF  THE  MANUFACTURER  ONE  GRADE  IS  USED 
IN  THE  HORIZONTAL  OR  SLAB  SECTION  OF  THE  JOINT  AND  ANOTHER  GRADE 
MAY  BE  REQUIRED  FOR  THE  VERTICAL  OR  CURB  SECTION  OF  THE  JOINT. 

JOINT  PREPARATION   THE  VERTICAL  FACES  OF  THE  HORIZONTAL  SHALL  BE 
CLEANED  BY  SANDBLASTING  UNTIL  FREE  OF  ALL  BONDED  JOINT  FORM  MATER- 
IAL, DUST,  DIRT,  CURING  COMPOUND ,  LAITANCE  AND  OTHER  FOREIGN  MATTER. 
FOLLOWING  SANDBLASTING ,  REMOVE  ALL  LOOSE  MATERIAL  FROM  THE  JOINT 
WITH  OIL  FREE   COMPRESSED  AIR  AT  APPROXIMATELY  120  CFM  AND 
A  NOZZLE  PRESSURE  OF  APPROXIMATELY  90  PSI. 

IF  THE  SEAL  IS  TO  BE  PLACED  AGAINST  METAL,  SUCH  AS  A  GUARD  ANGLE,  THE 
METAL  SURFACE  SHALL  BE  DRY,  CLEAN,  FREE  OF  CORROSION ,  MILL  SCALE,  OIL, 
TAR,  PAINT  OR  OTHER  CONTAMINATION.  THE  BOND  SURFACE  SHOULD  BE  SAND- 
BLASTED TO  WHITE  METAL  .  THE  JOINT  SHOULD  AGAIN  BE  BLOWN  OUT  BY  MEANS 
OF  DRY,  OIL  FREE  COMPRESSED  AIR  AFTER  THE  COMPLETION  OF  ALL  CLEANING 
OPERATIONS,  PLACEMENT  OF  POLYSTYRENE  FILLERS  AND  BLOCK  A  AND  JUST 
PRIOR  TO  PRIMING  IWHEN  REQUIRED  I. 

PRIMING  MOST  SEALANTS  REQUIRE  A  PRIMER.  AFTER  CLEANING  OPERATIONS 
HAVE  BEEN  COMPLETED  AND  THE  BACKUP  MATERIAL  IS  IN  PLACE  THE  PRIMER 
IS  APPLIED.  PRIMERS  ARE  SUPPLIED  FOR  VARIOUS  CONDITIONS  .THEY  ARE 
AVAILABLE  FOR  APPLICATION  TO  CONCRETE  OR  METAL  SURFACES  AND  FOR 
TEMPERATURES  OF  15°  TO  80°  AND  FOR  TEMPERATURES  ABOVE  80'.  IT  IS  OF 
MOST  IMPORTANCE  THAT  THE  PROPER  PRIMER  IS  USED  AND  THAT  ITS  APPLICA- 
TION IS  TO  THE  VERTICAL  SURFACES  ONLY.  PRIMING  OF  THE  BACKUP  MATERIAL 
OR  THE  TOP  SURFACES  OF  BLOCK  A  SHOULD  BE  AVOIDED  AS  MUCH  AS  POSSIBLE. 

A  CAREFUL  INSPECTION  SHOULD  BE  MADE  AFTER  PRIMER  APPLICATION  TO  IN- 
SURE COMPLETE  COVERAGE  OF  THE  SIDE  FACES.  IF  "MISSED  SPOTS"  OCCUR, 
RE  -  PRIME . 

THE  SEALANT  SHOULD  NOT  BE  PLACED  UNTIL  THE  PRIMER  IS  COMPLETELY  DRY. 
IF  CONDITIONS  PREVENT  PLACEMENT  OF  SEALANT  FOR  MORE  THAN  SIX  HOURS 
AFTER  PRIMING  THE  SURFACE  SHOULD  BE  REPRIMED. 


SEALING  THE  MOST  IMPORTANT  REQUIREMENT  OF  PLACING  THE  SEALANT  IS  TO  _ 
INSURE  THAT  THE  MAXIMUM  THICKNESS  ABOVE  BLOCK  A  DOES  NOT  EXCEED  ?<* 
AT  THE  CENTER  OF  THE  JOINT.  BE  ESPECIALLY  CERTAIN  TO  MAINTAIN  THE  5/8 
MEAN  DIMENSION  AS  SHOWN  ON  THE  ATTACHED  DETAIL. 

SINCE  THE  VARIOUS  ACCEPTABLE  PRODUCTS  USED  AS  SEAL  MATERIAL  VARY  SOME- 
WHAT WITH  RESPECT  TO  APPLICATION  TEMPERATURES,  CURE  REQUIREMENTS,  METHOD 
OF  APPLICATION,  ETC.,  ONLY  THE  VERY  IMPORTANT  KNOWN  PROBLEM  AREAS  ARE 
MENTIONED  HERE. 

LINSEED  TREATMENT  IN  THE  EVENT  THE  LINSEED  TREATMENT  IS  APPLIED  PRIOR 
TO  INSTALLATION  OF  THE  APP  SLAB  SEAL,  EXTREME  CARE  SHALL  BE  TAKEN  TO  INSURE 
THAT  THE  THE  TREATMENT  DOES  NOT  COME  INTO  CONTACT  WITH  THE  APPROACH  SLAB- 
SEAL  CONTACT  SURFACES. 

SINCE  THE  LINSEED  TREATMENT  PENETRATES  CONCRETE  SURFACES  TO  A  CONSID- 
ERABLE DEPTH,  A  FAILURE  OF  BOND  BETWEEN  THE  APPROACH  SLAB  SEAL  AND  AD- 
JOINING CONC.  SURFACES  IS  NEARLY  CERTAIN  UNLESS  PROTECTIVE  MEASURES  ARE 
TAKEN  TO  PROTECT  THE  EXPOSED  JOINT  SURFACE  FROM  OVERSPRAY. 


A  BOND  BREAKER  MATERIAL  MAY  BE  REQUIRED  BETWEEN  BLOCK  A  AND  THE 
SEALANT  AS  NOTED  ON  THE  ATTACHED  SKETCH. 
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20-0  Approach  slab 


APPROACH  SLAB    Approach  slob  shall  be  constructed  in  accordance 
with  Section  41  of  the  Standard  Specifications    The  slab  shall  be 
finished  as  specified  for  bridge  decks  in  Article   41  04(K)  2  9  3 
of  the  Standard  Specifications.    Concrete  shall  be  either  Class 
AD  or  Class  AP  at  contractor's  option 

REINFORCING  STEEL    Reinforcing  steel  shall  be  in  accordance 
with  Section  47  of  the  Standard  Specifications  except  method 
of  measurement  and  payment  shall  be  as  set  forth  below. 
FOUNDATION     The  foundation  for  the  approach  slab  and  joint  support 
slab  shall  consist  of  the  subgrade  and  base  constructed  and 
compacted  in  accordance  with  the  Standard  Specifications  Exc- 
avation for  joint  support  slab  shall  be  held  to  a  minimum  and  all 
area  excavated  but  not  filled  with  concrete  shall  be  backfilled 
with  the  same  rnaterial  that  was  taken  from  the  excavation  All 
backfill  shall  be  layer  placed  and  compacted  with  mechanical 
tampers.     The  cost  of  all  excavation  necessary  for  the  placement 
of  approach  slab  and  joint  support  slab  shall  be  included  in  the  unit 
price  bid  for  "Concrete  Approach  Slob"  as  set  forth  below 
MEASUREMENT  S  PAYMENT    Approach  slabs  shall  be  measured 
by  area  in  square  yards.  The  width  and  length  for  measurement 
shall  be  from  out  to  out  of  completed  slab.   No  additional  area 
will  be  allowed  for  the  joint  support  slab .  The  unit  price  bid  per  square 
yard  for  "Concrete  Approach  Slab"  shall  be  full  compensation  for 
furnishing  all  materials,  equipment,  tools  and  labor  necessary  to  com- 
plete the  work, including  the  joint  suppor  t  slab  and  linseed  treatment. 
PROTECTIVE  COATING  Approach  slab  and  curb  shall  be  given  a 
protective  coating  of  boiled  linseed  oil.  See  Standard  Specifica- 
tions. 

Note1  Traffic  shall  not  be  permitted  on  new  approach 
slab  for  at  least   14  days  after  concrete  has  been  placed 
Traffic  shall  not  be  allowed  lo  drive   within  5  feet  of 
the  construction  joint  and  shall  be  restricted  to  a  speed 
of  not  more  than  5  m.ph  for  at  least  48  hours  after  the 
concrete  in  adjacent  slab  has  been  placed. 
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Effective 


fa-  /  fa*  I       y  - 7:0 


STATE  HIGHWAY 

COMMISSION 
HELENA.  MONTANA 


J     STANDARD     DR AWING  '  NoTjfcO  -  Q  S 


CONCRE  IE      DRAINAGE  CHUTE 


Approved- 

3 r3 re*Highway  Engineer 


DITCH  GRADE 


WHEN  CONSTRUCTED 
ON    CI LL    SLOPE  USE 
G""6'WIRE   MESH.  10  cjd- 
DELETE    ON  CUT  SLOPE 


NOTES 

SPECIFICATIONS.®  Montana  State 
Highway  Commission  Standard 
Specifications  for  Road  and  Bridge 
Construction,  adopted   March  I,I96& 
and  any  amendments  thereto/  and 
special  provisions  shall  govern 
unless  otherwise  noted. 
CONCRETE:   All  concrete   shall  be 
■class  AC -DC    un otherwise 
no  tad.    Concrete  shall  conform  to 
section    40   of  the  specifications. 
Concrete  may  be  pneumatically 
applied. 

*BANK  PROTECTION:  Bank  protection 
shall  be  type  4  and  shall  conform  to 
subsection  50.30  of  the  specifications. 
Thickness   shall   be  12". 

INLET  CONDITIONS:   The   inlet  is  fo  be 
depressed  below  the  naiural  dratnaqe 
basm  fo  prevenf  flow  from  side 
channel  inq  over  fhe  slope  before 
reaching  fhe  chufe. 

TOP  OF  CUT 
OR  FILL 


SLOPE 


BANK  'PROTECTION 
SEE  'NOTES 


DEPRESS  *■ 


mm 

2  A 

DEPRESS  6 


DEPRESS  <6" 


> 


SECTION     A- A 


DIMENSIONS 

QUANTITIES 

A 

B 

C 

CONCRETE    C'J.  YD. 

2-0 

4-0 

0  -4 

0.7  cu.yd.  ■*  nx.051  cj. yd./lin.  ft.. 

2-0 

4  -0 

t  0 

O.  9  cu.  yd.  +  n  x.056  cu.  yd./lin.  ft. 

4^0  I 

8  -  0 

i  -o 

?..?.  cu.  yd.  f  n  x  ,/05cu  yd./lin.  ft), 

•4  w0 

8  -0 

2.3  cu.yd.  +  n-x.ll 7  cu. yd./lin.  if. 

cavation  and  bank  protection  to  be  included 
rpriee  'bid  for  Concrete 


ii.   the  unit 


v  v  -:.! 


1    'i      ;  ■'  •' 
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S>oi«  Highxoy  Commitiion 
Hfllino,  Montono 

CONCRETE  SLOPE  PROTECTION 
ALTERNATE  TJ 

trt/VSS  00- t&vcxw- M9&£  a* s*ct  -r-w f**# s*a*t£ 

S?AV /V/VteOS^G  OA/tT  s*A7l./r *y&9*/S/0#  ^OSA/r  ASC^£4?  JH&CJ. 

seams' r  AT/vy  s*9*?r~  &s  w  s~r^ytr  /- t/^tr . 


REVISED 

7-9-71 

STANDARD  DRAWING  NO.  50-21-A 

EFFECTIVE 

1  -  1  -  VI 

8-1-71 

STATE   HIGHWAY  COMMISSION 
HELENA, MONTANA 

CONCRETE   SLOPE  PROTECTION 
ALTERNATE  H  (see  50-21  b) 

APPROVED 

%r     ■  '   

SJATE  HIGHWAY  ENGINEER 

r 

A 


berm  width 


1 


L 


vanes 


max.  6 


6' 


6' 


6' 


A  ^6' 


X.  Structure 


Header  Wall 


Ba 


EE 
"in  Too 
_L 


outer  limits  superstructure 


STRAIGHT  STRUCTURE 


wire  fabric 
6"x  6"x  6  gage  -  , 


■  \  \,  L     sand  gravel  cushion 

as  required  2-*4  bars 


r'f 

1  - 

m 

:: 

(0 

L6" 

J 

SECTION  B-B 
header  wall 


Joints  may  be  sawed,  made  with  the 
appropriate  grooving  tools,  or 
removable  inserts  of  an  approved 
type. 

If  joints  are  sawed  Sawing  of 
joints  shall  be  done  just  after 
concrete  has  set,  but  before 
uncontrolled  cracking  occurs. 


VERTICAL  8  HORIZONTAL 
CONSTRUCTION  JOINT 

Use  as  need  in  placing  slab.  When 
required  will  be  used  in  lieu  of  a  dimension 
joint  at  the  same  spacing  as  a  dimension 
joint. 


VERTICAL  8  HORIZONTAL 
DIMENSION  JOINT 

To  be  placed  at  6'  vertical  spacing  or  as  noted 
To  be  placed  at  8'  horizontal   spacing  or  as  noted. 
Joints  may  be  sawed,  made  with  grooving  tools, or 
removable  inserts  of  an  approved  type. 

NOTE!  For  additional  notes  see  Standard  Drawing  No.  50-21 -B 


DIAGRAM  "A" 
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REVISED 


EFFECTIVE 
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STANDARD  DRAWING  NO.   50-21- B 


STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 


CONCRETE  SLOPE  PROTECTION 
ALTERNATE  II  (see  50-21  a) 


/STATE  HIGHWAY  ENGINEER 


SKEWED  STRUCTURE 


CAST  IN  PLACE  CONCRETE 

Locote  joints  as  indicated  on  the  plans.  If  construction 
is  stopped  for  over  two  hours  a  construction  joint  shall  be 
made  Payment  shall  be  the  same  as  for  concrete  blocks. 
Class  "DD"  concrete   shall  be  used  for  all  cast-in-place  concrete 

An  approved    one  half  inch  expansion  joint  filler  shall 
be  used  wherever   the  cast  in  place   concrete   abuts  against 
any  part  of  the  bridge  structure   concrete  -  class  "DD"  or 
equal . 


NOTE: 

For  additional  notes  see  Standard  Drawing  No.  50-21  A 


REINIFORCING  STEEL 

(may  use  either  alternate  listed  below) 

1.  3  bars  at  O'lO"  centers  (  horiz  &  vert  spacing) 
min.  cover  of  I  inch. 

2.  Welded  wire   fabric  6"x6"x6gage 

Six  inch  lap  required  at  construction  joints  for  reinforcing 
steel . 


EMBANKMENT  PREPARATION!  The  embankment  slope  shall  be 
cleared  of  all  brush ,  debris,  and  rubble.  A  cushion  is  required  for 
dirt  embankment  slopes.  A  cushion  is  not  required  for  gravelly 
embankment  slopes.  All  slopes  shall  be  finished  to  a  reasonably 
uniform  surface  or  to  the  slope  indicated  in  the  bridge  plans  All 
loose  material  shall  be  compacted  to  the  satisfaction  of  the 
engineer.  Adjacent  slope  area  shall  be  left  in  a  smooth,  uniform 
condition. 
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STANDARD  DRAWING  NO.  5* 


Highway  Commission 
Helena,  fefositono 


METAL  BIN-TYPE  RETAINING  WALL 


Hiahwov  Engineer 


SELECTION  OF  DESIGN 

Wails  with  LEVEL  SURCHARGE  shall  have  a  base  width  equal  to  approximately  45  %  of  the  height. 
VWls  with  a  SLIGHT  SURCHARGE  but  with  superimposed  traffic  loads  near  the  wall  shall  have  a  base 
width  equal  50  %  of  the  height.  Wolls  with  INFINITE  SURCHARGE  shall  hove  a  base  width  equal 
to  55  X  of  the  height. 

At  sites  where  "WALL  HEIGHT "  vories  rapidly,  use  the  same  base  width  throughout.  For 
example  on  o  short  wall  8  00'  to  16.00'  high  use  design  "B"  for  the 
entire  distance  ,  even  though  "A"  might  be  sufficient  for 
a  part  of  the  wall. 

.6 


DESIGN  "A" 


DESIGN  "B" 


STRINGER  ^ 

STIFFENER  A 


DESIGN  "C 


COLUMN 
>  SPLICE 


DESIGN  D 


DESIGN  "E" 


STRINGER 
STIFFENER 

STRINGER 


SPACER 


tv1  'N 

|»\.  ^CONNECTING 
I  VzA  CHANNEL 
1§» 


COLUMN 


Column  joint 
Connecting  channel 


Column  splice 
SECTION  THROUGH 
COLUMN  SPLICE 


CORNER  OF  BIN 
ASSEMBLY 


Wooden  wedge  , 
con  be  used      [  j  O 
with  level  to 


f  WtNEL  SEC 
Column 
Specs  rs 


T 


30'   

tO'MNELSEC. 

Stringer 
Solid  column^, 


DO' PANEL  SEC 
V  Bom  pints 


PLAN 


ELEVATION 

UMTS  REtfD  FOR  RftNELSECS 

|  WALL 
HEIGHT 

STRINGERS 

STRNG 
STIFF. 

16  Go 

14  Go 

12  Go 

10  Go 

9.5' 

95' 

9.5' 

9.5' 

as' 
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5L4" 
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6L8" 
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UNITS  REQUIRED  FOR  TRANSVERSE  SECTIONS 

DESIGN 

i% 

*! 

FRONT  COLUMN 
HEIGHT  IN  FEET 

REAR  COLUMN 
HEIGHT  IN  FEET 

TOTAL 
COL 
LENGTH 
IN 
FEET 

UJ 

O 

a 

i/i 

8 

_l 
8 

i 

SPACERS 
GA  ft  LENGTH 

BOTtt*  SPACER 
GA  8  LENGTH 

.-fi 
to  a 

1  St 
LIFT 

2nd 
LIFT 

3rd 
LIFT 

TOTOL 
HEIGHT 

1  si 
LIFT 

2nd 
LIFT 

3rd 
UFT 

TOTAL 
HEIGHT 

16 

16 
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STANDARD   DRAWING  NO.      31  03 


Sfote  Highwoy  Commission 
Helena ,  Montana 


BACKFILL  RETAINER 
FOR  VEHICULAR 


a  CUTOFF  WALi 
UNDERPASS 


Approved 
Staty  Highway  Engineer 


ALTERNATE  "a" 


EXTEND  "4  BARS 
I'- 6"  INTO  CUTOFF  WALL 


3/4"  DIAMETER 
GALV.  ANCHOR 
BOLTS  @  I'-  6' 
CTRS. 


A 


ELEVATION 


*    SEE   STD.  DWG  NO  59-06 

**Hr  =  HEIGHT  OF  RIPRAP  (SEE  ROAD  PLAN? 

i    ON  THE  DESIGN  102,  THE  BACKFILL   MATERIAL   SHALL  BE  CRUSHED 
TOP  SURFACING  ONLY. 


^CRUSHED  TOP 
(^SURFACING 


•  • .  ^  .  • . ;  •  •  J°,0 


Trx^m  

^CRUSHED  BASE  OR 
S  SELECT  SURFACING 
2 


6%  6"  REINF.  MESH 
6  GAGE 


ALTERNATE  "BP 


DIAMETER 

(Inches) 

CONCRETE     QUANTITIES  (1 

3U.  YDS, ) 

BACKFILL 
RETAINER 

CUTOFF 
WALL 

TOTAL 
CONCRETE 

102 

0.1 

1.7 

1 .8 

126 

0.2 

2.0 

2,2 

162 

0.4 

2.8 

3.2 

180 

0.4 

3  J 

3.5 

198 

0.6 

3.5 

4.1 

210 

0.3 

3.3 

3.6 

Z      SELECT  SURFACING 


0.20  PL.  MIX  BIT 
SURF.  SEAL  & 
COVER 


NOTE:        CONCRETE    SHALL  BE  CLASS    DD  OR  EQUAL. 

CONCRETE    QUANTITIES  ARE    FOR  ONE  END  ONLY. 

REINFORCING  MATERIAL  TO  BE  INCLUDED  IN  UNIT  PRICE  BID  PER  CU.  YD.  CONC. 
ANCHOR    BOLTS  TO  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER  LIN.  FT.  PIPE. 


6  a  6  REINF.  MESH 
S  GAGE 

SECTION  A-A 


SURFACING      QUANTITIES      PER     LINEAL  FOOT 


DIAMETER 
(inches) 

ALTERNATE  "A" 

ALTERNATE  "B" 

CUBIC  YARDS 

TON 

CUBIC  YARD 

TONS     BITUM.  MAT'L. 

TOP 
SURF. 

CR.  BASE  OR 
SEL  .  SURF. 

COVER 

mat'l. 

PLANT 
MIX 

TOP 
SURF. 

CR.  BASE  OR 
SEL.  SURF. 

I  PLANT 
PRIME  M|X 

SEAL 

102 

0.100 

126 

0.  047 

0.156 

0.0093 

0.096 

0.045 

0.11 1 

0.0009 

00062 

0.0009 

16  2 

0.  073 

0.489 

0  0139 

0.146 

0.069 

0.408 

0  0014 

0.0095 

0.0014 

160 

0.073 

0.446 

0.0142 

0.148    |  0.071 

0.375 

0.0014 

0.0096 

0.0014 

196 

0  088 

0.712 

0.0167 

0.176 

0  084 

0627 

0  0017 

0.0114 

0.0017 

 L 

2  10 

0.074 

1 — IL  

0  333 

0.0140 

0.141 

0.067 

0.267 

00014 

0.0092 

0.0014 

7-9-  £.8 

/o-2  Z-CB 

1 1  -  1 6  -  70  / 

/  -  / -  6? 

1-1-71  i 

STANOARD  DRAWING  NO.  54-01 


State  Highway  Commission 
Helena,  Montana 


R. CP  CULVERT  BEDDING 


Approved, 
*■  State  Hiohwov  Engineer 
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CLASS  0-1  BEDDING. 


THE  PIPE  SHALL  BE  INSTALLED  IN  ACCORDANCE  WITH 
CLASS  C  BEDDINC.     THE  IMPERFECT  TRENCH  METHOD 
SHALL  THEN  BE  USED  AS  DESCRIBED  UNDER  CLASS  B-l  BEDDING. 
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TOP  OF  £Nrtg>A.MKVrtEKT-  


LOOSE  COMPRESSlfcV-t-  B<VC<Fll-L- 


TYPES  Of  TRENCH  BEDDING 


,V1»VT13R6.\. 
LINE 


\S  LtSS 


CLASS  B-l 

CLASS  C-l  SHALL 
FIRST  BE  INSTALLED 
WITH  CLASS  C  BEDDING, 
AND  THEN  THE  IMPER- 
FECT DITCH  METHOD 
USED  AS  DESCRIBED 
UNDER  CLASS  B-l. 


I TWX0LK3MLY  ( 

I 


LOAD  rACTOX  *J.0 
CLASS  A 


rAcro/f  '1.9 
CLASS  B 


LOAD  FACTOfi  '  1.5 
CLASS  C 


TYPES  OF  EMBANKMENT  BEDOI 


OF  e/MffAA/KMMTj? 


ZOOO 

0A  6£TT&  ' 


WIN.*'/* 


f&7, 

g#W/  0ti  MCK  ■ 

CLASS  A 


TAMPED 
EARTH 


SHAPED 

r/T  P/PE  /N  V Af/A/. 
PINE  GRANULAR  NfATEAVAL . 

CLASS  B 


ACCURATELY 
SHAPED  TO  P/TP/fi, 
AM.. if 


HOCK 
EARTH  CL/SH/ON 


CLASS  C 


WHEN  NATURAL  GROUND  MATERIAL  SIMULATES 
BEDDING  MATERIAL,  NO  SPECIAL  BEDDING 
MATERIAL  NEED  BE  USED.     USE  CLASS  "C" 
UNLESS  OTHERWISE  NOTED  ON  PLANS. 


3- 

|       STANDARD  DRAWING  NO.      54- 02 


Stale  Highway  Commission 
Helena .  Montana 


TYPICAL    FIELD  CAST    CONCRETE  BEND 
R.C.P.    TO  CM. P.   CONNECTION  DETAIL 


Stare  Highway  Engineer^ 


#  4  AT  9  CTRS. 

i 


CLASS  DO 
CONCRETE 
OR  EQUAL 


2'-  0" 


1-0" 


#4  AT  ABOUT  S"  CTRS. ^  6" 


#  4  AT  9  CTRS 


SECTION    A- A 


R.C.R  TO  C.M.R  CONNECTION 


CLASS  'DD 
CONCRETE 
OR  EQUAL 


1  PIPE  ■ 


LONGIT.  AND  TRANS.  REINFORCING 
STEEL  TO  BE  WELDED  OR  LAPPED 
20  BAR  DIAMETERS  AT  SPLICES. 


NOTE!  COST  SHALL  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  FOR  R.C.R 

on  c  m.p, 


TYPICAI    FIELD   CAS  I    I  ONCRE  !  E  BEND 
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State  Highway  Commission 
Helena,  Montana 
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STANDARD  DRAWING  NO.  54-03 


BEDDING  MATERIAL 


qnway  Enqineei 


#AS  DIRECTED  WITHIN  Z.O'  TO  6.  o'  FOR  PIPES 
GREATER  THAN  60"  DIAMETER  OR  SPAN. 
Z.O'   FOR    SMALLER  PIPES. 


*aO'  FOR  ALL   PIPE  SIZES 
UNLESS  OTHERWISE  DIRECTED 
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|  STANDARD  DRAWING  NO.  54-04 


State  Highway  Commission 
Helena,  Montana 


FILTER  MATERIAL  FOR  UNDERDRAWS 
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REVIS 


effective  i  \-rnr 


STANDARD  DRAWING  NO.  54-06 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


C.S.P  8  S.S.PP  CULVERT  BEDDING 


PIPE  INSTALLATION  AND  BEDDING 
(CLASS  C,  MODIFIED) 


EXISTING 
GROUND 


TRENCH 


PIPE 


;  d  Mm 


0.1  D  FOR  CLASS 
C  BED, MODIFIED 
(SEE  NOTE  A) 


NQIES 

(A)  FOR  STRUCTURAL  PLATE  PIPE, THE 
LENGTH  OF  BEDDING  ARC  NEED  NOT 
EXCEED  WIDTH  OF  BOTTOM  PLATE. 

(B)  BEDDING  BLANKET  OF  SILTY  LOAM  OR 
SAND  ROUGHLY  SHAPED  TO  FIT  BOTTOM 
OF  PIPE.  MINIMUM  THICKNESS  BEFORE 
PLACING  PIPE  IS  3" 

(C)  SIDE  FILL  TO  BE  COMPACTED  IN  6" 
LAYERS  TO  DENSITY  SPECIFIED  FOR 
ADJACENT  EMBANKMENT.  SEE  ARTICLE 
11.05  OF  STANDARD  SPECS.  FOR  THE 
DENSITY  REQUIREMENTS. 


ROUGH  EXCAVATION  FOR 
BEDDING  BLANKET 


2-ROCK 


SILTY  LOAM,  LOAM  OR 
SAND.  THICKNESS  TO  BE 
12"  MIN.  AND  TO  BE 
LIGHTLY  AND  UNIFORMLY 
COMPACTED 


SIDE  FILL 
(SEE  NOTE  C) 


SILTY  LOAM  OR  SAND 
ROUGHLY  SHAPED  TC 
FIT  BOTTOM  OF  PIPE 
AND  THEN  COMPACTEC 
AT  HAUNCHES  AND 
SIDES  OF  PIPE. 


3- FOUNDATION  STAB1UIAT 


UJ 

ui 

m 

Q 

d 


"Kj 


-5? 


3iD£  FILL 
(SEE  NOTE  C) 


LOOSE  GRANULAR  FILL, 
ROUGHLY  SHAPED  TO  FIT 
807T0&J]  OF  PIPE  AMD 
TH£i\i  COMPACTED  AT 
HAUNCHES  AND  SIDES 
OF  PIPE. 


GRANULAR  FsLL 


D+4'  TO  D  +  i2' 


OR  AS  DIRECTED  BY  THE  ENGINEER 

(SEE  STD.  DWG.  54-035 


( 


( 


\-\-t\ 

I 


STANDARD  DRAWING  NO.  56-01 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


FILL  HEIGHT  FOR  C.S.P.,  H-20 
LOADING  22/fc"xJte"  CORRUGATIONS 


STATE  H6HWAY  ENGINEER 


FOR  CORRUGATED  STEEL  PIPE,  2  2/3- INCH  BY  Vz-  INCH  CORRUGATIONS,  RIVETED 
WELDED,  OR  HELICAL  FABRICATION,  H-20  LOADING. 


DIDC 

r  Irt 
DIAMETER 
IN 

INCHES 

IVJ I IV!  UWi 
COVER, 
TOP  OF 
PIPE  TO 
TOP  OF 

CI  ID  ^DAOC 

OUDbKAUt 
(INCHF9.  ) 

AREA 
IN 

SQUARE 
FEET 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.064 

0.079 

0.109 

0.138 

0.168 

ii  9 

u.  o 

84 

91 

I  0 

1  c. 

1  o 
1  .  c. 

67 

73 

to 
lo 

1  C 

1  Q 

56 

61 

1 1. 

O  .  i 

42 

46 

59 

30 

12 

4.9 

34 

36 

47 

36 

12 

7.1 

28 

30 

39 

41 

42 

12 

9  6 

31 

43 

46(67) 

48(701) 

50(73) 

48 

12 

12.6 

27 

37 

45(58) 

46(61) 

47(64) 

54 

12 

15.9 

33 

43(52) 

44(54) 

45(57) 

60 

12 

19.6 

43(47) 

43(49) 

44(51) 

66 

12 

23.8 

42 

43 

43(47) 

72 

12 

28.3 

41 

43 

78 

12 

33.2 

39 

84 

12 

38.5 

35 

NOTES!  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS.  USE  SPECIAL  DESIGN 
FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE  TABLES. 

SEE  STD.  DWG.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AMD  GAGE  TABLE. 


IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 


Cut  end  of  culvert 
parol  lei  to  t.  of 
road  when  specified. 


Angle  of  skew  degrees 
to  left  and  right. 


NOTE!  When  skew  angle  exceeds  20°  and  the 
pipe  arch  has  the  ends  cut  to  fit  a 
slope,  ends  shall  be  reinforced  with 
masonry. 


REVISED 
EFFECTIVF 

-™rl  1 

STANDARD  DRAWING  NO.  56-02 

:  STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

FILL  HEIGHT  FOR  C.S.P.,  H-20 
LOADING,  3"X  l"  CORRUGATIONS 

APPROVED 

STA^yE  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE,  3- INCH  BY  1-INCH  CORRUGATIONS,  RIVETED, 
WELDED,  HELICAL, OR  BOLTED  FABRICATION,  H-20  LOADING. 


PIPE 
DIAMETER 

IN 

INCHES 

MINIMUM 
COVER, 
TOP  OF 

PIPE  TO 
TOP  OF 
SUBGRADE 
( INCHES ) 

AREA 
IN 

SQUARE 
FEET 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.064 

0.079 

0.109 

0.138 

0.168 

36 

12 

7 

48 

60 

78(88) 

89(106) 

101  (II  8) 

42 

12 

!  0 

4  1 

5  1 

64(76) 

71(91) 

79(  101 ) 

48 

12 

13 

36 

45 

57(66) 

61(80) 

66(88) 

54 

12 

16 

32 

4  0 

52(59) 

55(71) 

59(79) 

60 

12 

20 

29 

36 

49(53) 

51(64) 

54(71) 

66 

12 

24 

26 

33 

47 

49(58) 

5  1(64) 

72 

12 

28 

24 

30 

44 

47(53) 

49(59) 

78 

12 

33 

22 

28 

4  1 

46(49) 

47(54) 

84 

12 

38 

21 

26 

38 

45 

46(51) 

90 

12 

44 

19 

24 

35 

43 

45 

96 

12 

50 

18 

22 

33 

40 

44 

102 

24 

57 

17 

21 

31 

38 

4  2 

108 

24 

64 

20 

30 

35 

39 

1  14 

24 

71 

S9 

28 

34 

37 

120 

24 

78 

27 

32 

35 

NOTES!  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS.  USE  SPECIAL  DESIGN 
FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE  TABLES. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 


GALVANIZED  STEEL  THICKNESS  AND  GAGES 


ZINC  COATED  STEEL 

GAGE  NO.  FOR  INFORMATIONAL 

THICKNESS  IN  INCHES 

PURPOSES  ONLY 

0.064 

16 

0.079 

14 

0.109 

12 

0.188 

10 

0.168 

8 

0.168 

7 

0.218 

5 

0.249 

3 

0.280 

1 

r 
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1-  1-  70 

Sfofe    Highway  Commission 
Helena,  Montana 


THICKNESS  TOR  COR  I 
3xS  CORRUGATION     H~20  LOADING 


PSPE  Approved 


F/U  HE/GHT  FOR  C/ROJIAR  CORRUGATED  ST££E  R/P£ 


JT£AW  FABR/CAT/ON 


.AREA 


OZAM£T£R 


ST^OT  IVEWED  Of?  <30CTfDf£  A  325 Sorts  ) 


76 


Sq.ft. 

fnchs  >' 

O.OG4-" 

O.O  79" 

0.109" 

0./38" 

a/68"  | 

/J 

43 

24 

27 

30 

3*4 

/6 

64 

22 

24 

26 

29 

32 

20 

60 

2/ 

22 

24 

26 

23 

„-..   

66 

20 

20 

22 

23 

2S" 

23 

72 

/<? 

20 

2/ 

22 

23 

33 

7S 

/3 

/9 

20 

2/ 

22 

33 

S4 

/9 

19 

20 

2/ 

44 

90 

m 

79 

/9 

20 

SO 

96 

/S 

/9 

20 

37 

/02 

/s 

/9 

/<? 

64 

/OS 

/<? 

/9  I 

7/ 

//4 

/S 

/9 

7S 

/20 

/3          j   /<7  I 

R/ll  H£/6Hr FOR  ELONGATED  CORRUGATED  ST££l  PIPE 


SEAM  RABR/CATION 


*S/=>OT  Wt'LDEO  OR  SOI  T£D(%  '71326  Bo/ts  ) 


2?  R/retj 


R'iveis 


AREA 

O/A  METER 

HE/GMT    OF  <ZOl/£R  f First ) 

Sq,  ft. 

(In.) 

0,064." 

O.O  79" 

.  0./09  " 

OJ38  ". 

. OJG8" 

73 

-43 

32 

44 

&o 

63 

76 

/£ 

S4 

29 

S'9 

32 

S3 

64 

PO 

eo 

2S 

3>J~ 

48 

S2 

S6 

24 

<T6 

23 

33 

46 

SO 

23 

72 

22 

29 

42 

44 

46 

33 

7S 

20 

27 

4-0 

42 

44 

1  33 

(34 

2S 

jrs 

4Q 

42 

44 

90 

2J 

37 

33 

40 

sro 

96 

3S~ 

33 

39 

S7 

702 

33 

J6 

,37  j 

64 

/OS 

—  

J74 

3S 

7/ 

Z/4- 

J?2 

33 

73 

/20 

3V 

32 

7Y07'£S-  I7s&  ^p&c/a./  c/es/gn  for  ^s'trc/c  ta/~es  w/£h 
/fe/'p/ttj  of  coyer  esceed'ng  these  tab/es. 
Xf  J~A~ew  /'s  rtrqi/vreo'  ~J~<?e  SYc/,  Du/g.  79  f  3&-OI 
f4/hinnam    Corer  2  ft. 


<c 
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State  Highway  Commission 
Helena1,  Montana 


STANDARD  DRAWING  NO.  56~04 


THICKNESS  FOR  CORRUGATED  8  STRUCTURAL  PLATE  PIPES 
FOR  RAILROAD  COOPER  E  72  LIVE  LOAD 


Highway  Engine^ 


THICKNESS    OF  CORRUGATED  METAL  PIPE 
(ROUND  OR  VERTICALLY  ELONGATED) 


Diam. 

in 
Inches 

Area 

in 
Sq.  Ft. 

Height  of  Cover  Above   Top  of  Culvert  —  in  Feet 

1  -10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

81-90 

91-100 

o 

18 

1  .8 

0079 

0.079 

0.079 

0079 

0.079 

0.079 

0.109 

0.109 

0109 

0109 

21 

2.4 

0.079 

0.079 

0O79 

0.079 

0.079 

0.109 

0.109 

0.109 

0.138 

0.138 

24 

3.  1 

0.079 

0.079 

0.079 

0.079 

0.109 

0.109 

0.109 

0.138 

0.138 

0.138 

30 

4.9 

0.079 

0.079 

0.109 

0.109 

0.138 

0.138 

0.138 

0.168* 

0.168* 

0.168* 

36 

7.  1 

0.109 

0.109 

0.109 

0.138 

0.168 

0.168 

0.168* 

0.168* 

0.168* 

0.168* 

42 

9.6 

0.109 

0.109 

0.138 

0.168 

0.168 

0 

+  42 

9.6 

0.168 

0.168* 

0.168* 

0.168* 

0.168* 

+  48 

12.6 

0.138 

0.138 

0.168 

0.168 

0.168 

0.168 

0.168* 

0.168* 

0.168* 

0.168* 

+  54 

15.9 

0.168 

0.168 

0.168 

0.168 

0.168* 

0.1 68* 

0.168* 

0.168* 

+  60 

19.6 

0.168 

0.168 

0.168 

0.168 

0.168* 

+  66 

23.8 

0.168 

0.168 

0.168* 

+  72 

28.3 

0.168 

0.1 68* 

*  Make  a  trench  one  diameter  deep  in  orginal  soil  or  in  compacted  fill. 
The  gages  shown  are  the  minimum  structural  requirements  for  use  with 
adequate  backfill. 

For  recommended  minimum  height  of  cover,  see  below. 

+  Values  below  line  are  based  on  vertical  elongation  of  pipe. 


f~\           GAGES  OF  STRUCTURAL  PLATE  PIPE 
(VERTICALLY  ELONGATED) 

Diam. 
in 

Inches 

Height   of  Cover— in  Feet 

l- 
5 

6- 
10 

it  - 
15 

16- 

20 

21- 
25 

26- 
30 

31- 
35 

36- 
40 

41- 
45 

46- 
50 

51- 

55 

ss- 

60 

61- 
70 

71- 
80 

81- 
90 

91- 
100 

60 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

8 

7 

5 

5 

66 

12 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

8 

8 

7 

5 

3 

72 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

8 

8 

7 

5 

3 

1 

78 

10 

12 

12 

12 

12 

12 

12 

10 

iO 

8 

8 

8 

5 

3 

! 

84 

10 

12 

12 

12 

12 

12 

12 

10 

10 

8 

8 

7 

5 

3 

1 

90 

10 

12 

12 

12 

12 

12 

10 

10 

8 

8 

7 

5 

3 

1  - 

96 

8 

12 

12 

12 

12 

10 

10 

10 

8 

7 

7. 

5 

3 

1 

108 

8 

10 

10 

10 

10 

10 

10 

8 

7 

5 

5 

3 

1 

120 

8 

iO 

10 

10 

10 

10 

8 

7 

5 

5 

3 

I 

132 

8 

10 

10 

10 

10 

8 

8 

7 

5 

3 

1 

1 

144 

7 

8 

10 

10 

8 

8 

7 

5 

3 

1 

156 

7 

8 

8 

8 

8 

8 

5 

3 

1 

1 

Use  special  design  for 
structures  with  height 

168 

7 

8 

8 

8 

8 

7 

5 

3 

! 

180^ 

7 

8 

8 

8 

8 

5 

3 

1 

of  cover  exceeding 

inns  iuuw. 

X THICKNESS  OF  CORRUGATED 
* — yETAL  PIPE- ARCHES 

Diam.  of  Pipe 

Span 

Rise 

Height  of  Cover  -  in  Feet 

fif  Pni  ant  P&rinh 

III 

in 
in 

2 

3-4 

5-7 

8-15 

in  Inches 

Inches 

Inches 

Recom.  Minimum  THKS. 

1  *s 

1 ! 

0.079 

0.079 

0.079 

0.079 

18 

22 

!3 

0.079 

0.079 

0.079 

0.079 

21 

25 

16 

0.109 

0.079 

0.079 

0.079 

24 

29 

18 

0.109 

0J09 

0.079 

0.079 

30 

36 

22 

0.138 

0.109 

0.109 

0.109 

36 

43 

27 

0.168 

0.138 

0.138 

0.109 

42 

50 

31 

0.168 

0.138 

0.138 

48 

58 

36 

0.168 

0.168 

54 

65 

40 

0.168 

60 

72 

44 

0.168 

EQUIVALENT     GAGE  J 
NUMBERS 

GAGE 

THICKNESS 

16 

0.064 

14 

0.079 

12 

0.109 

10 

0.138  j 

S       ]    0.168  { 

P!PE 


PIPE -ARCHES 


Main 

Track 


Secondary 
Track 


Main 
Track 


Secondary 
Track 


UP  TO  OVER  UP  TO  OVER 
120"  D     120"  D   120"D   120"  0 


\  m 

.  m 

D/2 

D/3 

S/2 

or 

60" 

m 

42" 

or 

18" 

12" 

24" 

S/3 
or 
18" 


Minimum  height  of  cover  for  corrugated  metal 
structures  under  Cooper  E  50  to  E  72  railroad 
loadings,  for  main  and  secondary  tracks. 


/-  /- 


State  Highway  Commission 
Helena,  Montana 


CORRUGATED  METAL  PIPE  SYPHON 


STANDARD  DRAWING  NO.  56-05 

"SpprovoH" 


•ANGLES  OF  ELBOWS  MAY  BE  VARIED  FOR  SPECIAL  /NSTfiLLfiT/ONS  TO  MAKE  S  OR  S " 
F/T  THE  SITUATION MAX /MUM  &  OR  S'  -  /5,0'. 


® 


B)-ANY  FIRE  ft   WHERE  THE  GALVANIZING  Ml  AY  BE"  BROKEN  OR  £?F>MA)GJE  DURING 

FABRIC  A  TION .  SUCH  FIS  FND  /A/CL  UD/NG  WELDED  iJO/NTS,  SHALL  BE  COATED  WITH1 
3ITUM/NOUS  MATERIAL   CONFORM/NO   TO    AASHO    /V7  /SO  » 


[3J-F/EID   CONNECT/ONS   W/LL  MOT  BE  ALLOWED    W/TH/N  F/ FT  SEN 
CENTERL/NE  OF  THE  ROAD, 

(4) -LENGTH  OF  .SYPHON  P/RE    ~    W  *  C  +  C/ '  +  EO.O  ' 
W   -  3 C FILED  FROM  CROSS  SECT/ON. 
L     ~   AS  CALLED  FOR  ON  PLANS. 

C  f  C'  -   CENTERL/NE  MEASUREMENT  ON  JLOPE, 


FEET  OF  THE, 


(5) -PA YMENT  FOR1  P/PE  TO  BE  MIADE  FOR  LENGTH  MEASUPEO  ALONG  BOTTOM  OR 
FLOW  L/A/E   OF  P/PE \ 

(g)-HEADWALLS  -  ST  P.  DWG.  NO.   73-05  (NOT  TO  BE  USE0  l/NLESS  SHOWN  ON  PLfiNS) 

(7)  WHERE  S  OR  S'  IS  TOO  SHORT  TO  FABRICATE  OR  /NS TALL    BECAUSE  OF  THE  RELATION 
OF  THE  DITCH  GRADE  TO  THE  ROAD  DITCH  GRADE  OR  ROADWAY  GRADE  /A/STALLA TIQN 
NO.   i   CANNOT  BE  USED. 


1  /p/ns/stro 

/  - /<£  -62 

/-            6  2- 

/  -  /  -  6? 

State  Highway  Commission 
Helena ,  Montana 


STANDARD  DRAWING  NO.   56  -  06 

Approved 


SUPPORTS  FOR  CORRUGATED  METAL  P! PES. 


iStqfe^Hlqhwoy  Engineer 


yz"x8  "fy^^otrs 

/"  WA5H£R? 10  CK 
W&m  WA5H£R.  ^ 

BARS  _ 

<mi2"C£A/r£Rs 


E L EV 10 


NOTEZ 

ALL  HARDWARE  AND  REINEORC/NG 
ST  EE  L  TO  BE  ABSORBS  P  IN  THJT  L/NJ7~ 
PR/CE  &/£>  FOR  Cl/B/C  YAR£>  OA~  COA/CRE 7~£. 


PLA 


DIAMETER 
OF 
PIPE 

MAX.  SPAN 
OF  PIPE 
C.TO  C.  OF 
SUPPORTS 

"W" 

"c'! 

CUBIC  YARDS  CLASS  *DD*  COflC. 
OR  EQUAL   IN  ONE  SUPPORT 
FOR  DIFFERENT  VALUE  OF'h" 

3" 

4' 

5' 

6' 

7s 

8' 

18" 

20' 

20" 

3" 

.35 

50 

.67 

.87 

1 36 

24" 

I88 

24" 

4" 

.40 

.57 

.76 

.99 

1.24 

1.54 

30" 

S  6' 

3  0" 

_  it 

0 

.4  8 

.67 

.90 

1.57 

1.46 

1.80 

36" 

f  6° 

36" 

6 

.55 

.78 

1.04 

1.34 

1.68 

2.06 

4  2'6 

!4° 

4  2" 

7" 

.62 

.88 

1.18 

1.52 

1.89 

2.31 

48" 

S28 

48" 

8"  j 

.69 

.99 

1.32 

1.69 

2.1  S 

2.57| 

X 


/-3o-  6? 

6- 

I -6.9 

Z2-- 

8- 

£1 

 1 

/_  £4- 

1-  I 

-b9 

/  - 

/- 
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State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  56-07 


FLARED  END  TERMINAL  SECTION 
ROUND      CORRUGATED     METAL  PIPE 


Approve 


itote  Highway  Engineer 


THREADED 
ROD 


PIPE 


CONNECTOR 
"  LUG 


THREADED 
ROD 


CONNECTOR 
SECTION 


RIVETED  OR  BOLTED 
ROD  HOLDER 


TYPE  I 


TYPE  2 


TYPE  3 


GALV  TOP  FINISH 
PLATE 


L  _ 


HOLES  ON  12"  CENTERS  MAX. 
ELEVATION 


J  TOE  PLATE 


STANDARD 
COUPLING 
BAND 


FINISH  EARTH  SLOPE 
AS  REQUIRED 


PPROX.  2-1/2=1 
SLOPE 


TYPICAL  CROSS-SECTION 
(ILLUSTRATED  WITH  TYPE  3  CONNECTION) 


PIPE 
DIAM 

MIN. 

THICK- 
NESS 

DIMENSIONS 

Type 

Connector 

A 

l"  Tol 

B 
Max. 

H 

l"  Tol 

L 

1  V'Tol 

W 

2"  Tol 

12" 

0.064 

6 

6" 

6" 

21  " 

24" 

1,3 

15" 

0.064 

I 

8 

6 

26 

30 

1,3 

18" 

0.064 

8 

10 

6 

31 

36 

1,3 

2l" 

0.064 

9 

12 

6 

36 

42 

1,3 

24" 

0.064 

10 

13 

6 

41 

48 

1.3 

30" 

0.079 

12 

16 

8 

5  1 

60 

3,4 

36" 

0.079 

14 

19 

9 

60 

72 

3,4 

42" 

0.109 

16 

22 

II 

69 

84 

3,4 

48" 

0.109 

18 

27 

12 

78 

90 

3,4 

Y^N  REINFORCED 
\  EDGE 

V 


PLAN 

Flared    end    terminal    section    to  be   included  in   length  of 
pipe    shown    on  plans. 

All    parts    are    to    be    galvanized    in    accordance  with 
AASHO     M  36. 

Any    areas    where   galvanizing    is   broken  or    metal    is  bare 
shall    be    painted    with   one    coat    of   red     lead    or  zinc 
chromate    prime     and     two    coats    of    oluminum  paint. 

Minor  variations  in  design   may  be  acceptable 
on   approval  of   the  engineer.      Seams   or  joints 
lengthwise  of  the  apron    will   be  acceptable  if 
securely   bolted,  welded   and  painted   as  provided 
above. 

The   metal    thickness    shall   be    the    some  as 
the    pipe    to  which  the    section    is  fastened. 


f i  ii- i- fee 


Stofe   Highway  Commission 
Helena,  Montana 


7-/-  69 


t-/-7Q 


Stondord  Drawing  No.  56-/0 


Approved      ^7  . 
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   ytate  Highway  Engineer 
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STANDARD  DRAWING  NO.  57-00 


STATE  HIGHWAY  COMMISSION 


FILL  HEIGHT  FOR  C.S.R  ARCH 
3"Xf  CORRUGATIONS 


CORRUGATED  STEEL  PIPE  ARCHES,  3-INCH  BY  I- INCH  CORRUGATIONS,  RIVETED, WELDED, 
OR  HELICAL  FABRICATION,  H- 20  LOADING 


D1DC 

DIMENSIONS 
SPAN  X  RISE 
(INCHES) 

AREA 

(Mi  FT.) 

CORNER 
RADIUS 
INCHES 

MINIMUM 
COVER 
INCHES 

MINIMUM 

THICK  NFSS 

RE  01 II  RED 
(  INCHES) 

MAXIMUM  FILL 
HEIGHTS  (FEET) 

CORNER  BEARING 
PRESSURE 
2-TONS/ SQ.FT. 

43  X  27 

6.4 

7  3/4 

18 

0.064 

12 

50  X  31 

8.7 

9 

18 

0.064 

12 

58  X  36 

1 1.4 

10 '/2 

18 

0.064 

12 

65  X  40 

14.3 

1  2 

18 

0.064 

12 

72  X  44 

17.6 

13  1/4 

18 

0.064 

12 

73  X55 

21.3 

18 

18 

0.064 

15  + 

81  X59 

25.3 

18 

18 

0.079 

15 

87  X63 

31.0 

18 

18 

0.079 

14 

95  X67 

35.0 

18 

18 

0. 109 

13 

103X71         |  40.0 

18 

24 

0.109 

12 

1  12  X75 

46.0 

18 

24 

0.109 

1 1 

1  17  X79 

52.0 

18 

24 

0.109 

10 

128  X83 

5  8.0 

18  24 

0.138 

9 

NOTES!  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FILL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  IN- 
VESTIGATED TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


c 


I 


« 


EFFECTIVE 

I  -  l  -  T  l 

STANDARD  DRAWING  NO.  57-01 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

FILL  HEIGHT  FOR  C.S.R  ARCH 
2  2/3^1/2"  CORRUGATIONS 

APPROVED 

ST/frE  HIGHWAY  ENGINEER 

FOR  CORRUGATED  STEEL  PIPE  ARCHES,  22/s-INCH  BY  '/2  INCH!  C 0 R R U 8 AT  1 0 M S „  R f V E T E 0 „ 
WELDED,  OR  HELICAL  FABRICATION,  Hi-  -     .  "    i  TIC 


PIPE 

DIMENSIONS 
SPAN  X  RISE 
(  1WC  HI  F  F  i 

AREA 

fey,  F  u 

%fi %jr\  lis  c  R 

RADIUS 
(INCHES) 

MINIMUM 
CO'VEE 
ISFJCHES? 

THICKNESS 
REQUIRED 
t  tur  HE  Si 

MAyiMMM    Fli  S 

WMMInUBI     1  ILL 
UCIPUTC  fCCCTl 

ntlbn  1  b  irtfc  I  ) 

CORNER  BEARING 
PRESSURE 
2  TONS  /  SQ.FT. 

18X11 

I.I 

3 1/2 

18 

0.064 

13 

22X13 

1.6 

4 

18 

0.064 

12 

25X16 

2.2 

4 

18 

0.064 

10 

29X18 

2.8 

41/2 

18 

0.064 

10 

36X22 

4.4 

5 

18 

0.064 

9 

43X27 

6.4 

5^/2 

18 

0.064 

9 

50X31 

8.7 

6 

18 

0.079 

8 

58X36 

11.4 

7 

18 

0.  109 

8 

65X40 

14.3 

8 

18 

0. 109 

8 

72X44 

17.6 

9 

18 

0.138 

8 

79X49 

21.3 

10 

18 

0.168 

8 

85X54 

25.3 

1 1 

18 

0.168 

9 

NOTES.  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FULL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  IN- 
VESTIGATED TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 
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STANDARD  DRAWING  NO.  57-02 


State  Highway  Commission 
Helena,  Montana 


FLARED    END     TERMINAL  SECTION 
CORR    METAL     PIPE  -ARCH  CULVERT 


THREADED 
ROD 


PIPE 


ROD 
HOLDER 


CONNECTOR  SECTION 


RIVETED  OR  BOLTED 


Approved 

State7  Highway  Engineer 


TYPE#2 


TYPE  #3 


GALVANIZED  TOP 
FINISH  PLATE 


SPAN 


RISE 


REINFORCED 
EDGE 


.' 

1 

2" 

r  " 
1 — 1 — 

-1  — 

•      r  •         •         •  • 

 1  hrr— 1  1  1  1  4- 

 1 — 

U_J  * 


-HOLES  ON  12"  CENTERS  MAX 
ELEVATION 


s~ 


J  TOE  PLATE 


STD. 
COUPLING 
BAND 

C  TYPE  3 
C  O  NH£C  TIOH  )  V 


.FINISH  EARTH  SLOPE 
AS  REQUIRED 


APPROX. 
2-1/2:1  SLOPE 


PLAN 


PIPE-ARCH 

MINI. 

DIMENSIONS 

DIMENSION 

THICK 

A 

B 

H 

L 

w 

2"  Tol. 

SPAN 

RISE 

-NESS 

1  "  Tol 

Max. 

l"  Tol 

Ik"  Tol 

18 

1 1 

0.064 

7 

9" 

6  " 

19" 

30  " 

22 

13 

0.064 

7 

10 

6 

23 

36 

12,3 

25 

16 

0.084 

8 

12 

6 

28 

42 

29  18 

0.064 

9 

14 

6 

32 

48 

VP 

36 

22 

0.079 

10 

16 

6 

3S 

60 

43 

27 

0.079 

12 

18 

8 

46 

75 

1,23 

50 

31 

0.109 

1 3 

21 

9 

53 

85 

123 

58 

36 

0.109 

I  8 

26 

12 

63 

90 

3 

65 

40 

0.109 

I  8 

30 

12 

70 

IC2 

3 

72 

44 

0.109 

18 

33 

12 

77 

II4 

3 

79 

49 

0.109 

18 

36 

12 

77 

126 

3 

85 

54 

0.109 

18 

36 

12 

77 

138 

3 

Flared   end  terminal  section  to  be  included   in  length  of 
pipe  shown  on  plans. 

All   parts  are  to  be   galvanized  in   accordance  with 
AASHO   M  36. 

Any  areas  where  galvanizing  is  broken  or  metal  is  bare 
shall   be   painted    with   one    coat  of  red    lead   or  zinc 
chromate    prime   and    two  coats    of   aluminum  paint. 

*Type   connector  -  See  STD.  DWG.*56-07 
for   type  I  connector. 

Minor  variations  in  design  may  be  acceptable 
on   approval  of  the  engineer.    Seams  or  joints 
lengthwise   of  the  apron  will  be  acceptable  if 
securely  bolted,  welded   and  painted  as  provided 
above. 

The  metal   thicknesses  shall  be  the   same  as 
the  pipe  to  which  the  section  is  fastened. 
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Stole    Highway  Commission 
Helena,  Montana 


"|    STANDARD  DRAWING  NO. 


BEVEL  ON  CORRUGATED   STEEL  PIPE  ARCH 
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3-1-71 


STANDARD  DRAWING  NO.  59-00 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


FILL  HEIGHT  FOR  S.S.RP  H-20 
LOADING  6"X2"  CORRUGATIONS 


APPROVED  . 


S/ATE  HIGHWAY  ENGINEER^ 


FOR  STEEL  STRUCTURAL  PLATE  PIPE,  6-INCH  BY  2-INCH  CORRUGATIONS,  BOLTED  FABRICATION,  H-20 
LOADING. 


PIPE 
DIAMETER 
IN 

!  NIC  HIES 

MINIMUM 

if*  AM  era 

TOP  OF 
PIPE  TO 
TOP  OF 
SUBGRADE 

MAXIMUM  FILL  HEIGHTS  ABOVE  TOP 
OF  PIPE  IN  FEET 

METAL  THICKNESS  IN  INCHES 

0.109 

0.138 

0.168 

0.18© 

0.218 

0. 249 

0.280 

bU 

1  o 

1  2 

A  1 

be 

O  1 

o  1 

y  3 

1  AC  /  1  1  1  \ 

lUbll  1  1  J 

HC/I70  \ 
\\t>  (  \  O  C.  ) 

1  O  C  l\  AA  \ 

72 

1  2 

36 

52 

68 

73(78) 

79(93) 

85(1  10) 

91(120) 

84 

1 2 

3  1 

44 

58 

6  1(67) 

65(79) 

69(94) 

72(103) 

96 

12 

27 

39 

51 

55(58) 

57(69) 

60(82) 

62(90) 

1  Oft 

24 

34 

45 

50 

52(62) 

54(73) 

56(80) 

120 

24 

22 

3  1 

41 

47 

49(56) 

50(66) 

52(72) 

132 

24 

20 

28 

37 

42 

47(51) 

48(60) 

49(66) 

144 

24 

18 

26 

34 

39 

45 

46(55) 

47(60) 

156 

24 

17 

24 

3  1 

36 

43 

45(50) 

46(56) 

168 

24 

1  5 

22 

29 

33 

40 

44(47) 

45(52) 

180 

24 

1  4 

2  1 

27 

3  1 

37 

44 

44(48) 

192 

24 

19 

25 

29 

35 

4  1 

43 

204 

36 

18 

24 

27 

33 

39 

43 

2  16 

36 

23 

26 

3  1 

37 

40 

228 

36 

2  1 

25 

29 

35 

38 

240 

36 

23 

2  8 

33 

36 

252 

36 

27 

3  1 

34 

NOTES!  VALUES  FOR  ELONGATED  PIPE  ARE  SHOWN  IN  PARENTHESIS. 

USE  SPECIAL  DESIGN  FOR  STRUCTURES  WITH  HEIGHTS  OF  COVER  EXCEEDING  THESE 
TABLES . 

IF  SKEW  IIS  REQUIRED  SEE  STD.  DWG  WO.  56-0!. 

SEE  STD.  DWG.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 


PIPE  DIAMETER 
(INCHES) 

60 

72 

84 

96 

ice 

120 

1132 

144 

156 

168 

180 

1 9  2 

204 

216 

228 

240 

252 

AREA 

(SQ.  FT.) 

19.6 

28.3 

38.5 

50.3 

63.6 

78.5 

95.0 

113.1 

132.7 

153.9 

176.7 

201.1 

2270 

254.5 

2835 

BS4.2 

346.4 

REVISED 


EFFECTIVE 


?-?5-7| 

3-1-71 

STANDARD  DRAWING  NO.  59-01 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


FILL  HEIGHT  FOR  S.S.PP  ARCH 
6MX2"  CORRUGATIONS 


APPROVE C 


ATE  HIGHWAY  ENGINEER 


FOR  STEEL  STRUCTURAL  PLATE  PIPE  ARCHES,  6-INCH  BY  2-INCH  CORRUGATIONS,  BOLTED, FABRICA- 
TION, H-20  LOADING. 


Dl  D  C 

rlrt 

DIMENSIONS 
SPANX  RISE 
(FT-  IN.) 

AREA 

(SQ.  FT.) 

CORNER 
RADIUS 
(INCHES; 

MINIMUM 

COVER 

litis*  urc  \ 

MINIMI  IM 
Ml  nil  MUNI 

THICKNESS 
REQUIRED 
(INCHES) 

MAXIMUM  FILL 
HEIGHTS  (FEET) 

CORNER  BEARING 
PRESSURE 
2  TONS/  SQ.FT. 

6'-l"X4'-7" 

22 

18 

18 

0.109 

15 

7'-0"X5'-l" 

28 

18 

18 

0.109 

15 

 — '  n  1  n — 

7'-l  l  'X5  -7 

55 

18 

18 

0.109 

12 

8'-io"x6'-i" 

43 

18 

24 

0.109 

1 1 

9-9  X6  -7 

52 

18 

24 

0.109 

10 

1 0-1  l"X7'-l" 

61 

18 

24 

0.109 

9 

1  l-IO"X7'-7" 

71 

18 

24 

0.109 

8 

l2'-IO"X8'-4" 

85 

18 

24 

0.109 

8 

l3'-3"X9,-4" 

98 

31 

24 

0.109 

13 

14-  2"X9'-I0" 

1  10 

31 

24 

0. 109 

12 

l5'-4"XI0'-4" 

124 

31 

24 

0.138 

1  1 

I6'-3"XI  O'-IO" 

138 

31 

36 

0.138 

1  1 

I7'-2"XI  l'-4" 

153 

31 

36 

0.138 

1  1 

18'-  I"  XI  I'-IO" 

168 

31 

36 

0.168 

9 

l9'-3"XI2'-4" 

185 

31 

36 

0.168 

9 

I9'-I  T'XIZ'-IO" 

202 

31 

36 

0.168 

8 

2  0'-  7" XI 3'-  2" 

2  14 

31 

36 

0.188 

8 

NOTES!  WHERE  BEARING  PRESSURES  EXCEEDING  2  TONS  PER  SQUARE  FOOT  ARE  RE- 
QUIRED FOR  GIVEN  FILL  HEIGHT,  THE  FOUNDATION  MATERIAL  SHALL  BE  INVEST- 
TO  DETERMINE  ITS  BEARING  CAPACITY. 

IF  SKEW  IS  REQUIRED  SEE  STD.  DWG.  NO.  56-01. 

SEE  STD.  DWG.  NO.  56-02  FOR  GALVANIZED  STEEL  THICKNESS  AND  GAGE  TABLE. 
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STANDARD  DRAWING  NO.  59-02 

|  sto^  Highly  commhuion        STRUCTURAL  PLATE    PIPE  STOCKPASS 

Approved 
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DESIGN         STOCKPASSs    THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  ARC  HAVING  A  RADIUS  OF  NOT  LESS  THAN 
26  INCHES  OR  f*RE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  100°  OR  MORE  THAN  130°.     THE  SIDES 
SHALL  BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  60  INCHES  OR  MORE  THAN  72  INCHES,     CORNERS  SHALL 
BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17  INCHES  OR  MORE  THAN  20  INCHES,     THE  BOTTOM  SHALL  BE 
A  FLAT  SEGMENT  MOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34  INCHES  IN  WIDTH. 

DESIGN  "B8"  STOCKPASSs    THE  TOP  OF  THE  STOCKPASS  SHALL  BE  AN  A.iC  HAVING  A  RADIUS  OF  NOT  LESS  THAN 
24  INCHES  OR  MORE  THAN  30  INCHES  AND  SHALL  NOT  BE  LESS  THAN  110°  OR  MORE  THAN  145°  <,     THE  SIDES 
SHALL  BE  ARCS  HAVIfd  A  RADIUS  OF  NOT  LESS  THAN  85  INCHES  OR  MORE  THAN  112  INCHES.    CORNERS  SHALL 
BE  ARCS  HAVING  A  RADIUS  OF  NOT  LESS  THAN  17  INCHES  OR  MORE  THAN  20  INCHES „     THE  BOTTOM  SHALL  BE 
A  FLAT  SEGMENT  NOT  LESS  THAN  29  INCHES  OR  MORE  THAN  34  INCHES  IN  WIDTH. 

*  FOR  DESIGN  PURPOSES  ONLY.     BEVELING  SHALL  COMMENCE  AT  THE  BOTTOM  OF  THE  TOP  PLATE  AND  EXTEND 
DOWNWARD  ON  A  1^?1  SLOPE  TO  THE  TOP  OF  THE  CORNER  PLATE. 

A  TOLERANCE  OF  ±  4%  IN  SPAN  AND  RISE  WILL  BE  ACCEPTABLE. 

THE  LENGTH  SHALL  BE  MEASURED  ALONG  THE  FLOW  LINE  OF  THE  STOCKPASS,  END  TO  END  OF  STRUCTURE. 

UNLESS  OTHERWISE  CALLED  FOR,  END  PLATES  SHALL  BE  BEVELED  AS  SHOWN  ABOVE,  AND  SHALL  3E  MEASURED 
AND  PAID  FOR  AT  THE  UNIT  PRICE  BID  PER  LINEAL  FOOT  OF  STRUCTURAL  PLATE  PIPE  STOCKPASS .  WHEN 
ENDS  ARE  BEVELED,  THE  ANGLE  OF  SKEW  SHALL  NOT  EXCEED  15°  UNLESS  OTHERWISE  NOTED. 

SEE  STANDARD  DRAWINGS  CONCERNING  BEDDING  MATERIAL  BENEATH  THE  STRUCTURE. 

SEE  STANDARD  DRAWINGS  CONCERNING  RIPRAP  WHEN  TOE  PROTECTION  IS  NECESSARY. 

MINIMUM  COVER  =2.0  ft.  TO  FINISH  GRADE. 

MAXIMUM  COVER  =6.0  ft.  TO  FINISH  GRADE. 


FILL  SLOPES  SHALL  BE  WARPED  A  MINIMUM  JF  25.0"  ON  EACH  SIDE  OF  THE  STOCKPASS  TO  FIT  THE  END  BEVEL. 
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\  STANDARD  DRAWING  NO.     59  -  03 


SJofe-  Highway  Commission 
  Heleno,  Montana 


Anoi-ovod 

STEP    BEVEL  FOR    CIRCULAR    C SP  8  S SP  fe^j^ji 


HC 

/ 

f 

/ 

( 

CL' 

I 

> 

o 

o 

\ 

S 

\ 

E 

§ 

5 
«j 

e 

£ 


ILaj 
I- 

o 

2: 


S  Ov  0 

£      ^  S  iv 
^  ^      $  ^ 

^  it)  N 
ft;  \ 

his  rs  n  1 

9  ^  P  §  & 

£  &  S 
*o  vs  <o  ^  v> 

Q  »0  .O  Q  h 
VI  1|        P  ^ 

C\  i\-  N  «q 

0  p>  s  °  §  & 

s 

0 

> 

0 

■5 

\  r\."  Ci*  t\  * 

>    •  s  s>  Q 

s  S  $  s  * 
§  §  §  §^ 

§  $  &  v»  &  $ 

^  ^  ^ 

b  s  b  B  b 

,%  S>  n  h  « 

\Q   v>        N  V* 

qj  <3\ ;  v>  &  ^ 

$  ^  &5  &  ^ 

0      cv  P  S  $ 
«}  $ ;  ^ 

CO  §  3*  * N 
;  «V|  ivj  *)  ^ 

^  v  ^ 

$    8  8  8  § 

^  \f  ^  ^  ^  y> 

^  ^  S  «\l  «CH 



^  (l1 

\  <s  >  ^ 

rv"           ^  "0 

\  x  ^  ^  «Q 
k>      vo  ^  O 

Xi  IV  "0  ^  x 

^  ^  5  ^  § 

°\i  <\"  rg  fv  tvj 

§  ^  §  &  s 

>  >  vs  S  h 

0 

1 

Q  0  O  (Ms 

Q  "o  Q  ^  Q 

^  ^  ^  vi 

^  fv  ^  ^0  Oq 

^>  s>  ^ 

MM 

fS'    ^  ^" 

^  p  *o  0  S 

K  S  f\J  -Q)  N> 

v  ^  S  Vs 

S  b  ft  ^ 
5Q  ^  S{  %  ^ 

«0  «\  N  ^  ^0 

5>  S  t\i  1^  «o 
N  N  N*  N  N 

^^^^^ 

S3  >  q  'o  (v 

v  S  HJ  N 

&  ^  ^  ^ 

o  ^  B 


V 


•5^ 


.   H  .5; 


/SEV/SED 
EFFEC  r/is£ 


4-/-7Q 


S  TA  TE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


STANDARD  DRAWING  HO.  59-04 


VEHICULAR  UNDERPASS 


oprowecL 


'ate  0/ghuxty  Engineer 


NOTE:     S  fractures    of  a  Similar  design  may  be 
used  if  approved  by  the  engineer. 


NOTE-    Height  of  Cover  shall  not  be 
less    than  5.0  feet 


SPAN 

RISE 

A 

B 

C 

H 

V 

X 

Y 

(ft-m.) 

(f+.-m) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft- m.) 

(ft- in.) 

12-2 

tt-0 

10 

8 

6 

10 

5 

3  -8.4 

2-3.6 

13-10 

12-2 

10 

8 

10 

IO 

5 

3-IO 

3-4 

14-10 

14-0 

12 

IO 

10.5 

10 

5 

3-/0.4 

5-1.6 

15-8 

15-0 

12 

10 

12 

IO 

5 

3-11 

6-1 

16-  5 

16-0 

12 

IO 

13 

12 

6 

3-7.5 

6-4.5 

17-3 

17-0 

12 

10 

14 

12 

6 

4-8.7 

6-3.3 

19-1 

17-2 

16 

12 

13 

12 

6 

4-9.6 

6-4.4 

20-4 

17-9 

16 

12 

14 

12 

6 

4-9.3 

6  "  //.  7 

SPAN 

(ft-  in.) 

RISE 

(ft- in.) 

RADIUS 
Rc 

(in.) 

MAX /MUM  HEIGHT  OF  COVER   IN  FEET 

JO 
GAGE 

6 

GAGE 

7 

GAGE 

5 
GAGE 

3 

GAGE 

I 

GAGE 

12-2 

11-0 

38 

17 

19 

20 

22 

25 

27 

13-10 

12-2 

38 

15 

17 

18 

20 

21 

23 

14- IO 

14-0 

38 

14 

15 

16 

18 

20 

22 

15-  8 

15-0 

38 

13 

14 

15 

17 

19 

21 

16-5 

16-0 

38 

12 

12 

\  13 

14 

15 

16 

17-3 

17-0 

47 

n 

12 

12 

13 

14 

15 

19-1 

17-2 

47 

10 

10 

1 1 

12 

13 

14 

20-4 

17-9 

47 

9 

IO 

IO 

II 

12 

13 

NOTE:    These    Structures   u/ill  be  designated,  m  plans  and  proposal,  as  "Vehicular 
Underpass*.    Materials,  instai 'lafion  and  other  provisions  shall  conform  to 
the  standard  specifications. 

The  term  "Vehicular  Underpass"  unlf  be  used,  regardless  of  the  use  or 
purpose   of  the  structure .  
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Helena,  Montana 


BEVEL  ON  STRUCT.  PLATE  PIPE- 
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Stole   Highway  Commiseion 
'i-soJono,  Hon  tana 


CIRCULAR   VEHICLE    UNDER  PASS 
STRUCTURAL    PLATE  PIPE 


I  STANDARD  DRAWING   NO.      59  - 08 


Staff    H ighwoy  Engineer 
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X 
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NOTE :  WHERE  CROSS  DRAINAGE  AND  VEHICULAR 
TRAFFIC  ARE  COMBINED,  USE  STANDARD 
DRAWING  NO.  51  -03  IN  ADDITION  TO 
THIS  STANDARD  DRAWING. 

SEE  STANDARD    DRAWING  NO.  S9-0/ 
FOR  MINIMUM  fi  MAXIMUM  HEIGHT  OF  COVER. 


DIA. 
(INCHES) 

A 

B 

c 

D 

H 

V 

X 

102 

4'- id' 

4'- 10" 

r-  o" 

0  8' 

8.5' 

4.25' 

2.125' 

126 

6'-  7" 

6'- 7" 

8'~2" 

1.2' 

10.5' 

5.25' 

2.625* 

162 

10'- 0" 

8-6" 

9-10" 

2.2' 

135  ' 

6.75' 

3.375' 

180 

10- 0" 

10^0" 

II'- 2" 

2.0' 

15.0' 

7.50' 

3.750' 

198 

12-0" 

10'-  0" 

12'- 3" 

2.6' 

f6.5' 

8.25* 

4J25' 

210 

10-0" 

10'-  0" 

14-4" 

1.6' 

17.5  ' 

8.75' 

4.375' 

( 


s- 
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STANDARD  DRAWING  NO.  62 -< 


State  Highway  Commission 
Helena,  Montana 


LOADING    FOR    ROUND  R.C.P  CULVERTS 


Approved 


wk  Highway  Engineer 
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STANDARD  DRAWING  NO.  62-02 


State  Highway  Commission 
Helena,  Montana 


PREFABRICATED  TERMINAL  SECTK 
FOR  REINFORCED  CONCRETE  PIPE 


TYPE  A 


MUB  END  ON  OUTLET  ENO-SECTlONS 
SPIGOT  END  OH  INLET  EWO - 
SECTIONS 


ROAO  SURFACE  -J 


culvert  ■ 


normal  sh0ulde! 
slope 


planned  culvert  length 
SLOPE  DETAIL 


SECTION  X-X 


END  VIE1 


TYPE  "A" 


TYPE  "B" 


TERMINAL    SECTION  DIMENSION 


Dl  AM.  j  A 

B 

C 

D 

E 

12" 

4" 

2'-0" 

4'-0  3/o" 

6'-03/8" 

2-0" 

15" 

6" 

2-3" 

3'- 10" 

6'- 1" 

2-6" 

18" 

9" 

2'-3" 

3-10" 

6-1" 

3-0" 

24" 

9'/2" 

3-7 Vfe" 

2'- 6" 

6'-i  !fe" 

4-0" 

30" 

|'-0" 

4-6" 

l'-7fc" 

5-0" 

36" 

r-3" 

5-3" 

2'-l03/4 

8'-l3/4" 

6'-0" 

4  2" 

l'-9" 

5-3" 

2'-l  1" 

8-2" 

6-6" 

48" 

2'-0" 

6'-0" 

2-2" 

8'-2" 

71-3" 

54" 

2'-3" 

5'-5" 

2'-!  1" 

8-4" 

7'-6" 

TERMINAL    SECTION  DIMENSION 


D!  AM. 

A 

B 

C 

D 

E  I 

12" 

4" 

4-0%' 

6-0  W 

2-0"  1 

15" 

6" 

2-3" 

3-10" 

6'-i" 

2-6" 

18" 

9" 

2-3" 

3'-!0" 

e'-f 

3-0" 

2  4" 

9'/!? 

3'-7  Yi 

2-6" 

6'- 1  W 

4'-0" 

30" 

I'-O" 

4'-6" 

!'-73/4' 

6'-i3/4" 

5'-0" 

36" 

!'-3" 

5'-3" 

2'-l03/4" 

8'-!  V 

6-0" 

4  2" 

l'.9» 

5'-3" 

2,-ll" 

8'-2" 

6'-6" 

48" 

2'-0" 

6-0"  |  2-2" 

8-2" 

7'-0" 

54" 

2'- 3" 

5-5"  I  2'-9'/4"  |  8'-2  'A" 

7'- 6" 

Hub  end  on  ouHef  end 
^Spigol  end  on  inle+end 


Normal  Shoulder 
slope  ■ 


PLAN 


SLOPE  DETAIL 


Tolerances,  in  the  above  tobies,  shall  not  vary  more 
than  ±1.5%  for  the  dimensions  shown.  Otherwise 
they  shall  conform  to  AASHO  M-170 


I 

i 

SECTION  X-X 


ENO  VIEW 


CONSTRUCTION  SHALL  CONFORM  TO  CLASS  III, 
AASHO  M  170,  AS  FAR  AS  DESIGN  WILL  PERMIT. 

FLARED  END  TERMINAL  SECTION  TO  BE  IN- 
CLUDED IN  LENGTH  OF  PIPE  SHOWN  ON  PLANS . 


/  ~/-S9 

//-  20-4,8 

/  -  /-  6  ? 

STANDARD  DRAWING  NO.  62-03 


State  Highway  Commission 
Helena,  Montana 


PREFABRICATED 
FOR  REINFORCED 


TERMINAL  SECTION 
CONCRETE  PIPE 


Approved 


Highway  Engineer 


GROOVE  E«0  ON  OUTLET  INO.tlCTlON 
TONQUE  E RO  OH  INLtT  BH©  SECTION 


SLOPE 

e 

c 

D 

E  ! 

F 

60" 

Z  :  1 

b" 

Z'f/" 

s' 

sv 

0' 

5* 

7Z* 

l.g&s  ( 

7  " 

3' 

e'a" 

fl  ' 

I.S:  I 

°" 

3< 

7*^" 

IO' 

6X 

-enOOVE  EHO  OH  OUTLET  EHO  SECTION 
-T0M9US  ttBffl  ON  IMLST  END  9SCTI0H 


TIE  BOLTS.     TIE  BOLTS  TO  BE  USED  ON  72"  AND  84" 
FLARED  END  SECTIONS.     THREE  TIE  BOLTS,  ONE  AT  TOP 
AND  ONE  ON  EACH  SIDE  AT  THE  HORIZONTAL,  SHALL  BE 
USED  WHEN  REQUIRED.     ALL  PARTS  SHALL  BE  GALVAN- 
IZED. 

CONSTRUCTION.     CONSTRUCTION  SHALL  CONFORM  TO 
CLASS  III,  AASHO  M  170,  AS  FAR  AS  DESIGN  WILL 
PERMIT .  / 

FLARED  END  TERMINAL  SECTIONS  WILL  BE  INCLUDED  IN 
LENGTH  OF  PIPE  SHOWN  ON  PLANS. 


c 


1  /nrr/sso 

9-/-S9 

//-  20-  A  8 

9-/-  5? 

/  -  /  -  A  ? 

STANDARD  DRAWING  NO. 


62  -  04 


State  Highway  Commission 
Helena,  Montana 


PRECAST  SPLIT  SECTION 
REIN  FORCED  CONCRETE  PIPE 


Approved, 


Highway  Enqiner 


R.C.R 


3  E.C~TIO.N 


CONSTRUCTION  JS/SALL. 
#3      ^p£CI  f^l  S.O 


I 


c 


//-ZO-  6g 

STANDARD  DRAWING  NO.    S3  -  03 

State  Highway  Commission 
Helena,  Montana 

PREFABRICATED   CONCRETE  UNDERPASS 

Approved 

84   REINFORCE    CONCRETE     FLAT    BOTTOM  STOCKPASS 


GROOVE  END  ON 
XITLET  END  SECTION 


END  VIEW 


NOTES: 

A-  STOCKPASS.    CONCKETE  SHALL  BE  4000  LB./SQ.  IN.  WITH  A  MINIMUM  OF  6  SACKS 
OF  CEMENT.    FLARED  END  SECTIONS,  SHALL  BE  r.EASURED  IN  LENGTH  OF  PIPE.  FOR 
MAXIMUM  HEIGHT  OF  COVER  FOR  04"  PIPE,.  SEE  STD.  DWG.    62  0!      SEE  STD.  DWGS. 
FOR  TOE  PROTECTION  WHEN  REQUIRED. 

a-  UNDERPASS.     IF  THE  SPLICES  ARE  NOT  ELECTRICALLY  WELDED,  THE  REINFORCE- 
MENT SHALL  BE  LAPPED  NOT  LESS  THAN  40  DIAMETERS. 

IF  THE  SPLICES  ARE  ELECTRICALLY  WELDED,  THE  MEMBERS  AT  EITHER  A  WELDED 
SPLICE  OR  INTERSECTION  SHALL  DEVELOP  A  TENSILE  STRENGTH  ACROSS  THE  WELD  NOT 
LESS  THAN  THE  MINIMUM  REQUIRED  STRENGTH  OF  THE  FABRIC. 

FOUR  FOOT  LENGTHS  SHALL  BE  USED  ONLY  TO  SECURE  REQUIRED  LENGTH  OF  CULVERT. 
SHORT  LENGTHS  OF  PIPE  SHALL  BE  INSTALLED  NEAR  ENDS  OF  CULVERT. 
NOT  MORE  THAN  TWO  4  FEET  SECTIONS  SFIAL!  HE  USED  IN  ANY  CULVERT. 
COVER  OVER  TOP  TO  BE  MINIMUM  2"-0"    MAXIMUM    10* -0" 


C-  BACKFILL.  BACKFILL  MATERIAL, 
DRAWINGS  CONCERNING  BACICFILL. 


WHEN  REQUIRED,  SHALL  CONFORM  TO  STANDARD 


HALF  PLAN  OF  END  SECTION -SHOWING  WINGWALL  REINF'fct'T. 

u  Hi  4-   7'-°"  -J 

!  REINFORCEMENT  in'  *,6  WIRES  AT  8"  CTRS 
•  THIS  PORTION       |  *  3 1/2  WIRE  AT  2  "CTRS 

I  SAME  AS  IN  INTE  RE- 
MEDIATE SECTSJ 


STANDARD  SECTIONAL  REINFORCED 
CONCRETE 


i 


mm 


WE5 

|l+M*-#0.|/2  WIRES  AT  

I  :+7,-f-      2  CTRS.  -j--U 


3  ■  , 


£6  WIRES  AT8  CTRS  /Vj^r 
-It  3  1/2  WIRES  AT  2"CTRS|- 


.W  filWirV-I  LAP  WING  REINF'M'T)  - 


:  —  ON  FLOOR  REINF  M  T  1-  TL 

'  ~~  ~  ^atiSi^vSr~^--^SHOVVNINEND  VIEW)     i  Ji 

,-female  end  wlapj    . — ^~^.-r-^  -  *  N 

*="3'l/2  WIRE^^i^iiir^^rir---^       1  7Tr 


V1*^^-^  #6  WIRE 7  ■  ■  -i-r^J 

MALE  END  "^^iiSi 
HALF  SECTION  ABOVE  FLOOR  THRU  EImD  SECT. 
IK  1/2 


f 


INTRADOS 

31/2  WIRES  AT  ±LJ" 

2'  CTRS  |  1 

EXTRADOS  -t-'-|4 

'.r-<*  6  WIRES  AT  ||'| 

:LL|4        8"CTRS.  -1-,-H 

iUal  I'd 

iU+f  -6-Q"  QR  4'-o"  TJi 

[fJ.T_  «=  3 1/2  WIRES  AT  TiU 
j.'l.    /      2"  CTRS. 

U.-L/  r| 

ill1.  i*6  WIRES  AT 
U-Lk4-!\        8' CTRS. 


>    oijk    8"ctrs.      jjh  r 


LONGITUDINAL  SECT  ON  <L 


4JM  1 1  ' 


,  FACES  OF  WINGWALLS 

4-li,  U 1  TO  BE  VERTICAL  BELOW 

I'M 'Hi      THIS  LINE  nta.S.rtn 


11,1 


'  1  I.  fe|Jf  =-#  3 1/2  WIRES  AT  2" CTRS 


*4«8-0  BAR 
TIEDTO  WIRE_ 
FABRIC  ►  "InT 


#  6  WIRES  AT  8  CTRS 


:  i.'m 
— :  -i 1  m 
,  i  ,nii 


LLAPJ     N  *  3  I  /2  WIRE  ^  *  6  WIRE 
LONGITUDINAL  SECT.  ON  t  OF  END  SECTION 
CONCRETE^  4500  LBS.  PER  SQ  INCH 
STEEL  FABRIC  =  AASHO  M-55 


i  LAPi  1 1/2  V»6WIRE 
TRANSVERSE  SECTION 

DETAILS  OF  INTERMEDIATE  SECTIONS 
(ESTIMATED  WEIGHT-4'  SECTlONS=  4950  LBS. 

S'SECTlONS=  7450  LBS. 


#  3  1/2  WIRE 


END  VIEW  OF  END  SECTION 
ESTIMATED  WEIGHT  OF  END  SECTION  ; 


10,650  LBS. 


5->  <3 
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STANDARD  DRAWING  NO.  63-02 

/-/-  4f 

Stote  Highwoy  Commission 

Helens,  Montana 

PREFABRICATED  R.C.P  ARCH  CULVERT 

AND  TERMINAL  SECTION 

Approved 
Yl  stale  Hiahwav  Enaifceer 

Longitudinal  Section 


Transverse  Section  &  End  View 


SIZE 

WATER  1 

SPAN 

RISE 

As* 

T 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

18" 

1.6 

22" 

//£" 

0.17 

2/i 

/F 

w 

2" 

2" 

7?t" 

/' 

g'A" 

Z7fz 

IS' 

13$ 

?&' 

SfP 

24" 

2.8 

28'/? 

18" 

0.Z5 

37z" 

if/ 

% 

3' 

7z" 

if 

J" 

— 'W 

107s 

Ipe" 

if* 

lofl 

15"30  X 

i<m) 

4%' 

14?^ 

30" 

4.4 

22>/t" 

0.22 

4" 

i$s 

*' 

3/1 

■*// 

if/s 

3'/z" 

13%" 

I'M 

2" 

J 27s 

31' 

!3"30' 

ia$' 

e$' 

17%' 

36" 

6.4 

2Gf 

0.25 

4'/t" 

2" 

%" 

1*4 

4" 

1?4 

>A" 

2" 

4" 

17%" 

zti" 

I'/t" 

G7&" 

te'A" 

G2" 

16' 

aft- 

G'/z" 

2!%- 

42" 

e.e 

0.30 

4>/2" 

3/4" 

/%' 

4" 

1?4 

%" 

2" 

4" 

20-' 

2J/4 

2% 

7i/,3 

13'M 

73' 

I 5' 15' 

26>£" 

7%' 

2f&' 

48" 

II 4 

5$>/z" 

je" 

0.33 

5" 

2>/*'> 

*' 

2" 

5" 

2" 

2'/t 

5" 

Z2%" 

31/*" 

2* 

e'/s" 

21/s 

<94" 

I3e40' 

30" 

e'/s" 

29$ 

54" 

14.3 

65" 

4C" 

0.37 

3%' 

2" 

5" 

2'W 

5" 

2^4 

3'/Z" 

3'<? 

S'/s" 

2*# 

327/ 

15" 50' 

33i/t 

10" 

60" 

17.  7 

73'/z 

45" 

0.40 

6" 

3  fie 

W 

5" 

2%' 

2'/z~ 

3" 

20'/z 

3% 

3% 

lo3//e 

27m 

J05" 

15°45' 

37'/i* 

//Mi 

H> 

72" 

25.6 

38" 

54" 

0.33 

7' 

1" 

Z"//e 

6" 

3'A" 

1" 

2&* 

G" 

94  V 

4%" 

4  fa" 

iz'W 

32$ 

12G" 

I5e45' 

45" 

13% 

\43ffi 

*As- -MINIMUM  REINFORCEMENT  FOR  EACH  OF  THE  TWO 
LINES  -  STEEL  AREA  IN  SQUARE  INCHES  PER 
LINEAL  FOOT  OF  PIPE  BARREL.     A  SINGLE  LINE 
WILL  BE  USED  IN  18"  AND  24"  SIZES. 


CONCRETE  STRENGTH  IN  TERMINAL  SECTION 
SHALL  BE  EQUAL  TO  MIN.  STRENGTH  SPECIFIED 

FOR    BARREL  SECTION. 


ASTM    SPECIFICATIONS    C-506    MAY  TAKE 
PRFSI DENCE  OVER   DIMENSIONS  SHOWN 
ABOVE  SEE  STANDARD  SPEC.  FOR  OTHER 
REQUIREMENTS. 


Longitudinal  Section 

 D 


End  View 


SIZE 

SPAM 

RISE 

1 

A 

B 

C 

D 

E 

R 

SLOPE. 

-18" 

22" 

13'/z" 

*&" 

45" 

27" 

72" 

36" 

y 

3  701 

24" 

28</z> 

13" 

J'/z" 

Wz" 

33" 

33" 

72" 

3" 

3  7V  f 

30" 

JGfa" 

22'/z 

4" 

50" 

4fG' 

96" 

GO" 

3" 

3  TO  I 

36" 

43%' 

26%" 

4?t" 

GO" 

3G" 

96" 

72" 

G" 

3W  1 

f/'/y 

3/f//6 

4'/z 

GO" 

JG" 

96" 

78" 

6' 

3T01 

48" 

38>/z" 

3G" 

5" 

2/' 

GO" 

3G* 

96" 

84" 

G" 

3  TO  I 

54" 

G5" 

■40" 

25>/t" 

GO" 

36" 

36" 

90' 

6" 

3  TO  I 

60" 

73&" 

45" 

e" 

jr 

GO" 

3G" 

96" 

96" 

<o" 

3T01 

72" 

33" 

54" 

7" 

31" 

GO" 

32" 

99" 

J20' 

G" 

2  TO/ 

OF 


FLARED  END  TERMINAL  SECTION  WILL  BE  INCLUDED  IN  LENGTH 

PIPE  SHOWN  ON  PLANS. 


STANDARD  DRAWING  NO.  65-01 

/  -    /   -  4.T 

/-  /-  70 

.....  _    ... 

Stent®  Highway  Commission 

Helena,  Montana 

THICKNESS    FOR  CORRUGATED  ALUMINUM  PIPE 
H-20  LIVE  LOAD 

Approved 

o 


THICKNESS(NOT  ELONGATED  CORRUGATED  ALUMINUM  PIPE  CULVERTS) 


Area 
Sq.  Ft. 

Dia. 
Inches 

Haiqht  of    Cover   Above    Top  of  Culvert  (Feet) 

•  - 10 

11-15 

(6-20 

21-25 

26-30 

31-35 

36-40 

1.2 

!  5 

0.060 
Q060 

0O60 

0060 

0.060 
0.060 

0.060 

0075 

0.105 

1.8 

18 
21 

0060 

0.060 

Q075 

0.105 

2.4 

Q060 

0O60 

0.060 

0075 

0.105 

OJ35 

3.1 

24 

0075 

0.075 

0075 

0.075 

0.105 

0.135 

4.9 

30 

0.075 

0.075 

0O75 

0.105 

0.135 

0.164 

 , 



7. 1 

36 

0.105 

0.105 

OS05 

0.135 

0.164 

9.6 

42 

0.105 

0.105 

0.135 

0.164 

0164 

en  8 

1  K 

!i 

£3 

USE  ELONGATED  PIPE 

Thickness 
Inches 

Gage  1 
(Appro*.) 

0.000 

16 

0.075 

14 

0. 1  05 

12 

0.1  3  5 

10 

0.1  64 

8 

0  THICKNESS! 

ELOf^ 

GATE 

D  CC 

RRUC 

JATED  ALUMINUM  PIPE  CI 

JLVERTS)  • 

Area 

Dia. 

Height  of 

Cover  Above  Top  of 

Culvert  (Feet) 

jSq.Ft. 

Inches 

1-10 

11-15 

16-20 

21-25 

26-30 

12.6 

48 

0.105 

0105 

0.105 

0.135 

0.164 

15.9 

54 

0.105 

0.105 

0.105 

0.135 

0.164 

19.6 

60 

0.135 

0.135 

0.164 

0.164 

23.8 

66 

0135 

0.135 

0.164 

28.3 

72 

0.135 

0.135 

0.164 

j?-staf5on!i 


/"'~"\         THICKNESS  (CORRUGATED  ALUMINUM 
(  _J                   PIP£-ARCH  CULVERTS) 

Areo 

|  Sq.  Ft. 

Span 
Inches 

Rise 
Inches 

Dia.  of] 
Pipe  of 
Eq.  Per] 

Height  of  Cover  (Feet) 

2-9 

9-12 

12-16 

I.I 

18 



1! 

0.060 

0.060 

0.060 

1.6 

22 

S3 

18 

0.060 

0.060 

0.060 

2.2 

25 

16 

21 

0.06  0 

0.060 

0.060 

2.8 

29 

18 

24 

0.075 

0.075 

0.075 

4.4 

36 

22 

30 

0.0  75 

0.105 

0.105 

6.4 

43 

27 

36 

0.105 

0.105 

0.1 05  j 

8.7 

50 

31 

42 

0.105 

0.105 

0.135 

11.4 

58 

36 

48 

0.105 

0.135 

0.138 

143 

65 

40 

54 

0.8  05 

0.135 

0. 164  | 

17.6 

72 

44 

60 

0.135 

0.164 

Note:  All  dimensions  are  In  inches,  encept  fill  1 

teighf. 

1  OF 


NOTE: 


NOTE:  SKEW  RIGHT 
SHOWN. 

ANGLE  OF  SKEW  DEGREES 
TO  LEFT  AND  RIGHT. 

OUT  END  OF  CULVERT 
PARALLEL  TO  «.  OF 
ROAD  WHEN  SPECIFIED. 


WHEN  SKEW  ANGLE  EXCEEDS  20» 
AND  THE  PIPE  ARCH  .  HAS  THE 
ENDS  CUT  TO  F8T  A  SLOPE, ENDS 
SHALL  BE  REINFORCED  WITH 
MASONRY. 
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STANDARD  DRAWING  NO.  69-01 


State  Highway  Commission 
Helena, Montana 


SEMICIRCULAR  UNDERDRAW 


Approved 
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STANDARD  DRAWING  NO.    73" 01 


State  Highway  Commission 
Helena.  Montana 


WOODI  N  I  '{VISION  BOX 


Approved 

StdTe  Highway  Engineer 
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FLOOR  PLANK  P.. 
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S?/PCLE  EXTENSION 
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PL00R 
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BOX 
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PLANK 


B 
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<sp  f 


z*4  rL/isp 

BOARDS 
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SEC.  B-B 


^EC.  A  -A 


NOTES'  -  S/PES  AND  FLOOR 
TO  BE  OF  B^S  2" MATCHED 
MATER/AL. 

a/a//s  ro  <ba-  //i/<rs<y/7^ 

ALL  PA /LB  TO  BE  BALVAP/ZED. 

WHEN  THE  PLANS  PROM/PA 
FOE?  TREATED  LUMBER,  TREAT- 
MENT SPALL  BE  DONE  BY 
/MRIERS/NG  THE  LUMBER  /N 
A  SOLUTION  CONTAINING  3 Jo 
RENTACPL  OROPHENOL. 
TREATMENT  MUST  BE  DONE 
/N  SUCP  A  MANNER  AND  WITH 
SUCTp  A  CARRYING  AGENT  THAT 
TPE  PENTA  WILL  PENETRATE 
THE  WOOD  /*T  LEAST  ONE  - 
FOURTH  /PCM. 


DIMENSIONS  4'  MI3M  LUMBER 


J? INGLE  BOX 

SINGLE  EXTENSION 

W 

H 

c 

L 

W 

P 

C 

L 

l'm'b'i?. 

/&" 

/V" 

i'g" 

2'3" 

9-0" 

,268 

TP 

I'G" 

e'B" 

J'3" 

,//2 

24" 

z'o" 

so" 

ll'O" 

.330 

F'O" 

2'0" 

J'O" 

-? r'A" 

./C5 

JO" 

z'g" 

jt'3" 

7Fo" 

.  530 

?'C" 

2'g" 

j's" 

,    '  -3'/ 

,2?3 

j'o" 

J'o" 

<'<r>" 

7s& 

.Ge)0 

J'O" 

J'O" 

■I'G" 

G'O" 

.23/ 

1  WAY 
>■    2  WAY 


PINO//  /iOX 

P/N(,/ /  /INX  /  OA//  EX7y MS/ON 
S/NO/J,  P/X  I  /WO  /  X/ /  N5/OM5 

SEP   'PA/VUARU      SPEC.'        TPE  TERM  t 
"PI  W DPP  /jfjx  "  HEP/  ACES  "PEADGHTE 
   r.fiA/  /rt/M/  /;  ///PRP/A/.  
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STANDARD  DRAWING  NO.    73-  02 


State  Highway  Commission 
Helena ,  Montana 


CONCRETE     DIVISION  BOX 


Approved^ 


j  State  Highway  Engineer 


Flow 


A 


o 


00 


6"      For  stop  groove -See  detail 


1  1 


Note  —  Walls  may  be 
placed  to  modify  box  to 
Type  m  or  Type  J3.  j-q 


I  -6 


? 


l'-6". 


A 


-4- 


o 


Note -Walls  maybe  | 
placed  to  modify  boxi 
to  Type  HI  or  TypeJEj 


o 


o 


PLAN 
TYPE  E 


o 


TYPE  m 


u  c 


r-6"  c 


TYPE  IS 


»-.l 


Li: 


#3@r-0'ctrs. 
both  ways 


s 


SECTION  E-E 


**  3  @  abt.  |'-0"ctrs. 
continuous  from- 
wall  bars 


**3@  abt.  l'-0Bctrs 
extend  into  cutoff 


*  3  @  abt.  |'-Onctrs. 
continuous  thru-out 
wall . 

*  3©>  abt.  |-0"ctr 
continuous  from 
wall  bars. 


a3^Tt6"cfrs. 
extend  into  cutoff 


SECTION  F-F 


^1  ti 

re 


2'/2 


1  hT 

(SJ 


STOP  GROOVE  DETAIL 


DIMENSIONS 

a 

QUANTITIES 

B 

C 

H 

L 

w 

'DD"CONC. 
OR  EQUAC 

Lbs,  Reinf. 
Steel 

1 — 5 

LU 

2-0" 

*0" 

2'-0" 

11-0" 

6'-0" 

2.8 

134 

0_ 
>- 
1- 

2'-6" 

3'-6" 

2'-0" 

12-6" 

9'-6" 

.  3.4 

145 

3'-d' 

4'-0" 

2,-€!, 

l4'-0" 

n'-d* 

4.6 

208 

2'-d' 

3'-0" 

2'-d' 

s'-d' 

9'-6" 

2.6 

126 

1=1 

2"- 61' 

3-4' 

2,-d' 

sr-cf" 

H'-d' 

3.1 

!45 

YPE 

3'-0" 

4-6' 

2'-tf 

n'-d' 

4.3 

194 

h- 

Note  — Division  Box  may  be  modified  if  desired  with 
dimensions  shown  on  the  plans.  Reinforcing  steel 
SExcovation  shall  be  included  in  unitpricebid  for 
concrete;  also  the  required  flashboards. 
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|  STANDARD  DRAWING  NO.      73  -  03 


State  Highway  Commission 
Helena,  Montana 


pipe  drop 


Approve 


State  Highway  Engineer 


0.5'DROPIN  6' 


!/& :  i  slope 


LIST     ON    PLANS   9    PROPOSAL  AS: 
CM.  PIPE  DROP 
R.  C  .  PIPE  DROP 
C.  A.   PI  PE  DROP 

OR  OTHER  MATERIAL  WHEN 
NECESSARY 


1.0'RISE  IN  6'(6:l  SLOPE) 

W.S.— 


H 

0.2%  F.L 


PIPE  DROP 


NOTE:  HAND  LAID  RIPRAP  SHALL  BE  USED. 


2:1  SLOPE 


TYPICAL  SLOPE  =  0.2% 


TYPICAL  SLOPE  =  0.2% 


Z    «    HEIGHT   OF  DROP 


P!PE  DROP 


TYPICAL  PROFILE 


PIPE-SIZE  NOMOGRAPH 


-  36 

-  33 

-  30 
27 

2A 

h2  I 


4  0 
-  30 

"^20 


7  10 

U  -  8 

o  - 

tc  —  6 

o  -  4 

21  3 


1.0 


it 


-  0.9 


x  w 
O  2 

a  o 


0.8 

-  0.7 

-  0.6 

-  0.55 
0.5 


Example 

GIVEN  : 

WATER  DEPTH  »  2.0  FT.  »  H 
0  =  480  MINERS  INCHES  OR  0«  I2C.18. 
FIND  : 

PIPE  SIZE  TO  FIT  0. 

SOLUTION-' 

TRY  D=  24"  •  2.0  FT.  H/D"I.O' 
CONNECT  H/D  VALUE  WITH  D»24u 

ANSWER : 

Q*  12  C.f.S.  (APPROX.) 


USE  24'  PIPE 


( 
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STANDARD  DRAWING  NO.  73-04 

State  Highway  Commission 
Helena,  Montana 

INLET  a  OUTLET  HEADWALLS 
FOR  R.C.P.  8  CMP.  PIPES  t 

Approved, 

4-.BARS 
@/Z"CEA/r£/?S 


~<-***?  BARS'®  /Z"C £ATBBS'\$ 

fx/it"  STBAP  IBOA/  B/?AA?£ 
3/+«  MBSB  GALVAN I Z  £ D  S  C /?£^ 

soipba?B£>  ro  //foa/bbamb.  I  (\j  i  F  T  HE  A  D  W  A  I.  L 

/W£T sc&^BA/ '  (Nor  ro  B£  nu.MU¥!f«i„s_ 
i/S££>  VMLB5S  BBCOMMEAIDfO 
BY  BASG/A/BBfi?)  SCBBBA/  ro 
B£T  A&SOB'&£r£>  //V  C/A//r  BB/CB~ 
B/B>  A~OA?  L/AtfAL  FBBB  a£  B'/A'B, 


AIL  BXBOSBP  CC/?A>f/?5 
TO  &B  CHAMAEBBD  /". 

bbsa/a^obc/a/cp  sbbb'Z  ro 

0B  A/Or  A£SS  T//A)  A1  A 

ro  /v£-JA/?£sr  or- 

COAAC£'£rr£~. 
D  =  /A/S/PB  P/AMBBBA? 
T  =  TB/CKAf£SS  OBSBBIL. 


3UTLET  HEADWALL 


INLET  a  OUTLET  HEADWALLS  FOR  R.C.P. 


CULVERT 

CL."00'aC0i^C 
OR  EQUAL  (tu.  yds) 

REINF.  STEEL 
LBS. 

DIMENSION  TABLE 

D»A."D" 

AREA 
SQ.  FT. 

r  IN- 
LET 

OUT- 
LET 

IN- 
LET 

OUT- 
LET 

L 

L' 

B 

X 

F 

L" 

18" 

1.77 

.80 

.60 

65 

53 

2-6i! 

2'- 2" 

I'-S" 

l'-3" 

I'-ll" 

6.5" 

l'-9" 

24" 

3.14 

1 .00 

.8  6 

85 

69 

3-0" 

2'-6" 

l'-6" 

r-6" 

2*-6" 

7" 

2'-l" 

30" 

4.91 

3.42 

1.14 

1 0  4 

85 

'  3^6" 

2'H0" 

l'-9" 

l'-.9" 

3'-l" 

7.  5  " 

2'- 6" 

36" 

7.07 

5  84 

S  <?3 

126 

80S 

4'-0" 

3'- 2" 

2-0" 

2,-0" 

3*- 8" 

8" 

2-  SO" 

42" 

9.62 

2.12 

1.73 

150 

I  i  7 

4L6- 

3'- 6" 

2'- 3" 

21-  3" 

4-3" 

8.5" 

3'- 2" 

48" 

12.57 

2.34 

2.07 

375 

134 

5^0" 

3*- 10" 

2'-6" 

2'-6" 

4'-  sol 

9« 

3'-6" 

INLET  a  OUTLET  HEADWALLS  FOR  C.M.R 


CULVEI 

RT 

CL/DD"  C0NC. 
OR  EQUAL^.YJA 

REINF. 
LE 

Sff  EL 
J  3. 

DIMENSION  TABLE 

DIA."D" 

SQ.W 

 :  i 

IN- 
LET 

OUT- 
LET 

a  sss- 

LET 

 L  E  T 

L 

L8 

A 

B 

H 

18" 

1.77 

.73 

.5  9 

62 

50 

2J-6" 

1  —  3" 

2^-6" 

24" 

3.14 

.91 

.76 

82 

54 

3'-0" 

2'-  6" 

I'-S" 

I'-V" 

3'-0" 

2'-r 

30" 

4.91 

1.06 

.95 

99 

66 

3'-6" 

2'-IO" 

1'  -9" 

|'-9" 

3V6" 

2'~6M 

36" 

7.07 

1.68 

i.i  9 

S  16 

82 

4'-0" 

3.-2« 

2,-0" 

2*-0" 

V-0ki 

2'- 10" 

42" 

9.62 

2.10 

1.40 

1  39 

105 

45-6" 

3'-  Sr' 

21~341 

2'-3" 

48-6H 

3-  2  " 

48" 

12.57 

2.32 

1.66 

1  62 

124 

5^-0" 

3'-l0* 

2°-©M 

2t-6" 

5&-0M 

3'- 6" 

RE/A/FORC/MG    Sr££L    AlS  AA/P/CA  TEP   TO  BE 
/A/CLUDEP  /A/  TAAB"  L/AA/T PA?ACE  B/P  PB~A?  C  CAB  AC 
YARD  OB-  COAACA7BTB. 


State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  73-05 


CUTOFF  WALLS  FOR  CULVERTS 


Approved 


SBWHiohwov  Engineer 
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4  'AVAAA.  ■-  <s£  'MAAX. 


/?CP  U//3U 


A 

#3*3Xj  W£W 
TO  £>BL  £XTJ?d 
STtfOAtG  P/£>£ 
TU/?E4£>££?  /MS/D£ 

3  r 
3~ 


3-"  T#££a!£3 


DET/J/L 


"X"  /ti  FT. 

N 

OM 

/%:/ 

2:/ 
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/V 

48" 

.4 

.9 

.9 

4 

.4 

.9 

.9 

4 

<g>o" 

■s 

■  9 
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A.Z 

/.  / 

■  S> 

/■  A 
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S 

A.7 
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5 

A.4- 

t.4 

/.  / 

WM&£ff Of AlWA/DP SOLTS 

/AOT£: 

<3A?£4S£  TA//?£d£>  TO  /*■£££>  MO/S TZ^f  '£  06AT 


AV&r&r. 

A?//WTAAjr/(Z>/>iS3~  &^/~aVj£j£A{A  AWAA,rAA*£.£  ^/PAPiT. 
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STANDARD  DRAWING  NO-  73-06 


State  Highway  Commission 
Helena,  Montana 
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£40 
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S-7" 

_*■'-//" 
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7.0 
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£7 
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/<£& 

£7 

£.7 
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z/'-e" 

/so 
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£.9 
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/32 
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3/ 
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£&-S" 
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3>.£ 

3£ 
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-^4  bars  <®  abt.  I2"ctrs.  both  directions 
Jhruout  entire  structure. 
Face  of  ditch  bank- 


W.S.  above 


Face  of  ditch  bank 


Rip  Rap  when 
called  for  on  plans 


Top  of  bank 


Top  of  bank 


SECTION  A-A 


Q  =  discharge  in  c.f.s. 
W  =  bottom  width  of  canal 
V  =  velocity 

d  =  water  depth  of  canal 
H  =  height  of  canal 
dc=critical  depth  of  canal 
=  2/3  d  (Neglet  Vel.head) 
bn=  width  of  notch  =  W 
Length  of  pool 


h 
s 

X 


*L. 


[2.5+1.1  ^+0.7  (%  3  J  VhdC~ 


.dc_, 


height  of^all 

height  of  end  sill  =     or  6"min. 
distance  of  long,  sill  from  side 
of  notch  .28  bn 
Max.H  =  6' 

Length  of  pool  in  some 

cases  will  be  controlled  by 

the  V/z  \  I  Max. slope  of  side  walls 


PLAN 


DIMENSIONS    a  QUANTITIES 


3  65  DROPS    W.S.  TO  W.S. 


w 

d 

H 

h 

bn 

X 

s 

REINF.  STEEL  SN  LBS. 

CL'DD'CONC.or  EQUAL 

2.0' 

1.0' 

2.0' 

4.5' 

3.0'   i  2.0' 

0.56' 

0.5" 

^4-235 

3.5 

2.0' 

1.5' 

2.5' 

5.0' 

3.0' 

2.0' 

0.56' 

0.5' 

^4-  266 

3.9 

3.0' 

1.5' 

2.5' 

5.0' 

3.0' 

3.0' 

0.84' 

0.5' 

^4-  282 

4.2 

3.0' 

2.0" 

3.5' 

6.0" 

3.0' 

3.0' 

0.84' 

0.67" 

*  4- 381 

6.3 

4.0" 

2.0' 

3.5' 

6.0' 

3.0" 

4.0' 

1.12' 

067' 

*  4-398 

6.6 

4.0" 

2.5' 

4.0' 

7.0' 

3.0' 

4.0' 

1.12' 

0.83' 

**  4-466 

7.9 

2.0' 

1.0' 

2.0' 

7.5" 

5.0' 

2.0' 

0.56' 

0  5' 

#  4-3)4 

5.0 

2.0" 

1.5' 

2.5' 

7.5' 

5.0' 

2.0' 

0.56' 

0.5' 

*  4-344 

5.6 

3-0' 

1.5' 

2.5' 

7.5' 

5.0' 

3.0' 

0.84' 

0.5' 

**  4-367 

6.0 

3.0" 

2.0' 

3.5' 

7.5' 

5.0' 

3.0' 

0.84' 

0.67' 

4-442 

7.5 

4.0' 

2.0" 

3.5' 

7.5' 

5.0' 

4.0' 

1.12' 

0.67' 

*  4-464 

7.9 

4.0' 

2.5'    !  4.0' 

8.5' 

5.0' 

4.0' 

1.12' 

0  83' 

^4-540 

9.3 

F/ash  boorcis ,  Vvhen  reqvi red ,  fa  be 
included  /n  price   bid  -for  structure  . 
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STANDARD  DRAWING  NO.  73-08 

[State  Highway  Commission 
Helena,  Montana 

CONCRETE  EDGE  PROTECTION  FOR  STRUCTURAL  PLATE  PIPd  ^ppro^fe 
CULVERT  ©FOR  STRUCTURAL  PLATE  PIPE  ARCH  CULVERT  *f%^^gW 

Engine©] 

OJf&.A/O.  S9-03 


^T/£>£  £jL£i>< 


■         *<o  Ga.  Wire  ITlash 


*/£££&*/?  V 

/&'£%Ajr££*' j9&at/A/0  £*/r/A?£ 
/&a?//*//£a?)/  fS/ypj?  £M8£0£)£0 
/a/  <zoa/*a?£T£.  (ry/?/?4£  sr&tfcn/jees 


SECT!  OA/  A-A 


<6  *<£  x  &  JV/A7/S  MJFfAt 

A?£/A//ro/x/A/a  r//A?i/a£/r 
Cry/?  /zcz.  -i-r/ei/srs/ttS 


<z//r  ors  w/zci.  /AJ/iSr y 'oar/.£r 

£A/0.  S££  AA2.  73~OS 

A/Or^.  £>/M£A/J-/GA/J' S£7H/££AJ 
Asf&L  r/FLS  WjPSf  SjWL  &£  AT 


St/A/. 


CL.  DO  CONCRETE  OR  EQUAL, 
A?£//Vr~OA?<?/A/<Z  m/?z~z.  ro&£ 
/a/<t£//£>££>  /a/  rz/s/w/rs^e/^ 
&/&  /=>£&  </&$:d>/r<roA/CA?£r£. 
/?A/<r/za*e  A?cj/,rs  r^^s/A/drz.///?- 
£0  AAV /&£/M//r &//?  /v^e 
£/M  r/r  ar^-.  /?/?,tr.  aA?j:/?/?/7.<r. 


M?A?,/£J--jr££j'/7Z. 
/PM&.A/0.  59-  OS 


A/£<^£S3-/fA?^ 


!— 

i  

l 

fy/M 

-  i 
—  — =! 

\  i 

-  \  — «H 
\  1 

A  

1 

j 

J  h 

-.6x€>*fc  GA.  Wire  Melii 


/r&A?  ^TCAT/V/,/.  Ma77££7A7jC 
//A//?  /lCA7£j&M£X/r  jf£;£ 
jff-&  A/O.  SI  -  OS 

r&A?  y^A/^AVOA?  30/.  r 


■T 


SECTION  BB 


/*=>&z*i£-A/r  w/r/y?/.  /&/*.&&£  &a-  er^j^g-A^r 

££&£•  £S/°£<r//MLjLy  W//£A?£  ///O-//  AZ<£/70  - 

*#A7n£&r  a7a?&  /*>A?iS-*>r<c£vi/r 


( 


( 


( 


ES305ES 


EFFFCTI  VI 


S I  -  E  7ft  I 


STATE    HIGHWAY  COMMISSION 
HELENA,  MONTANA 


CONCRETE  EDGE  PROTECTION 
FOR   CONCRETE    PIPE  CULVERTS 


STANDARD    DRAWING      NO.  73^59 

APPROVED 


RIPRAP  WHERE  NECESSARY 


CONCRETE    BANK  PROTECTION 
ON  INLET  AND/ OR  OUTLET  END. 


0-6 


CL,  DO    CONCRETE  OR  EQUAL, 
REINFORCING  MAT'L.  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE 
BIO  PER  CU>  YDS.  OF  CONCRETE. 
ANCHOR    BOLTS  TO  BE  INCLUDED 
IN  THE   UNIT  PRICE  BID  PER  LIN. 
FT.  OF  PIPE  CULVERT. 


FRONT  ELEVATION 


6k6k6  OA.  WIRE  MESH 


0  MIN 


3/4" 0  ANCHOR  BOLTS  @  ABT.  18" 
CENTERS  A  ROUND    ENTIRE  PER- 
IPHERY OF  PIPE   EMBEDDED  IN 
CONCRETE  (TYP.  ALL  STRUCTURES 
THIS  SHEET),    SEE  STD.  DWG.  73-05J 


SECTION     A  A 


6x6x6    GAGE  WIRE  MESH 
REINFORCING    THRU  OUT 
ENTIRE  STRUCTURE 


FRONT    ELEVATION    MULTIPLE  PIPES 


Single  Pipe 

.   Duo!  Pipe 

sq.  ft wire 
reinforcing 

mesh 

\ 

no,  4 

bar 

cu.  yds. 
concrete 

sq  ft.  wire 

reinforcing 

mesh 

ft. 
no.  4 

bar 

cu.  yds. 
concrete 

4B,: 

2  5  0 

4  7.5 

5.2 

36  8 

75.5 

7.  4 

84" 

241 

4  9.  3 

4.9 

34  3 

79.0 

7.0 

6  0" 

227 

50.5 

4.7 

319 

81.5 

6.6 

7  2" 

2  5® 

54.0 

8.2 

369 

e  8.  S 

7.6 

84" 

2  1  ? 

57.2 

9.7 

403 

95.0 

8,3 

CUT  OFF  WALL  INLET 
®  OUTLET  END.  SEE 
STD.  DWG-  MO.  73-  05 


*  FOR    ESTIMATING   PURPOSES  ONLY 


i       .-  ■:  .  ■■  ■    i  "  ;  : 

':'  •       ,  •  '3     i      1 '  :     4  <!  .  "  '"'  I.?  ,  J.'.  W. 


REVISED 

4-I-70! 

 , — , — —  ^ 

STANDARD  DRAWING  NO.  73-10 

EFFECTIVE 

State  Highway  Commission 
Helena,  Montana 

'( •ONCRfTE  EDGE  PROTECTION' 
FOR  rONCRKTE  ARCH  CULVERTS  - 

ifSta  t$H^wiy*E  ngl  neer** 

RIPRAP  WHERE  NECESSARY 


1-0  Mm. 


2  -  0* 

0'-  6' 


CONCRETE  BANK 
PROT£CTiON  ON  INLET 
AND  /OR  OUTLET  END.. 


VARIES  SEE 
5TD.  DWG. 
63-02 


CL  DD  CONCRETE  OR  EQUAL, 
REINFORCING  MAT'L.  TO  BE 
INCLUDED  IN  THE  UNIT  PRICE 
BID  PER  CU.  YDS.  OF  CONCRETE. 
ANCHOR  BOLTS  TO  BE  INCLUDED 
IN  THE  UNIT  PRICE  BID  PER  LIN. 
FT.  OF  ARCH  CULVERT 

6\e\6*GA 
WIRE  MESH 


I "0 ANCHOR  BOLT  <§> ABT.  I&" 
CENTERS  AROUND  ENTIRE 
PERIPHERY  OF  PIPE 
EMBEDDED  IN  CONCRETE. 
(TYR  ALL  STRUCTURES  THIS 
SHEET).  SEE  STD.  DWG. 
13-05. 


SECTION  A  A 


6  x  6  *  6  GAGE  WIRE  MESH 
REINFORCING  THRU  OUT 
ENTIRE  STRUCTURE- 


0-6'- 


CUT  OFF  WALL  INLET  $ 
OUTLET  END.  SEE  STD. 
DWG.  NO.  73- OS 


SIZE 
inches 

SINGLE 

*  OUEL  \ 

Syft.  Wire 
reinforcing 
Mesh 

Feet 
No.  4 
re- bar 

C  u.  y  ds. 
Concrete. 

Sy.ft  Wire 

reinforcing 

Mesh 

Feet 

No.  4 
re- bar 

Cu.  yds. 
Concrete 

48 

223 

47.  5 

4.5 

331 

77.0 

6.7 

54 

232 

49.3 

4.7 

346 

80.5 

1.1 

60 

242 

51.0 

5.0 

362 

84.0 

7.  4 

72 

249 

57.5 

5.1 

382 

97.0 

7.9  1 

*  FOR  ESTIMATING  PURPOSES  ONLY 


- 


.... 


-!  %  ■ 


RtvlMd 

4-1 J64 

//•*/-  &s 

STANDARD  DRAWING  NO.  75-01 

Effective 

4 -1-64 

/-  /-  6S 

State  Highway  Commission 
Helena,  Montana 

STANDARD  CURBS 

Approved  _ 
*  Stattf'Mighv/ay  Engineer 

CONCRETE  CURBS 


LAYBACK  CURB  FOR  ENTRANCE 
APPROACH 


CROWN  OF  PAVE. 


3  RAD. 
4"  RAD. 

1/2: 1  SLOPE 


1/2  X  18  SMOOTH  STEEL  DOWELS 
WITH  EXPANSION  TUBES  OF  APPROVED 
DESIGN  TO  BE  INCLUDED  IN  UNIT  PRICE 
BID  PER  LINEAR  FT.  OF  NEW  CURB 
THE  FACE  OF  THE  CURB, WHERE 
CONTACTED  BY  PAVING, SHALL  BE  THOR- 
OUGHLY COVERED  WITH  ACCEPTABLE 
BITUMINOUS  MATERIAL. 


6"  OR  OTHERWISE 
AS  REQUIRED. 


CURB 


*0.03l  C.Y.  CONC  PER  1.0' 


JOINTS: 

(A)  WHEN  DEFINITELY  TIED  TO  PAVEMENT  SLAB, 
SEPARATE  CURB  OR  INTEGRAL  CURB  AND  GUTTER  SHALL  HAVE  THE 
EXPANSION  JOINT  OF  THE  PAVEMENT  SLAB  EXTENDED  THROUGH  AND 
SHALL  BE  COMPLETELY  FILLED  WITH  A  MIMIMUM  OF  \"  WIDTH  OF 
PREFORMED  EXPANSION  JOINT  FILLER  WITH  DOWEL  BARS  FITTED 
WITH  EXPANSION  TUBES  AT  EACH  JOINT. 

(B)  WHEN  NOT  DEFINITELY  TIED  TO  PAVEMENT  SLAB. 
SEPARATE  CURB  OR  INTEGRAL  CURB  AND  GUTTER  SHALL  HAVE 
THROUGH  JOINTS  AT  PREDETERMINED  INTERVALS  FILLED  WITH  A 
MINIMUM  OF  V  WIDTH  OF  PREFORMED  EXPANSION  JOINT  FILLER 
AND  WITH  DOWEL  BARS  FITTED  WITH  EXPANSION  TUBES.  SUCH 
JOINT  INTERVALS  SHALL  BE  DETERMINED  BY  PRORATING  THE 
DISTANCE  BETWEEN  CURB  RETURNS,  WITH  SUCH  INTERVALS  TO  BE 
NOT  LESS  THAN  30  FEET  NOR  GREATER  THAN  50  FEET.  DOWEL 
BARS  WITH  EXPANSION  TUBES  AND  A  MINIMUM  OF  V  WIDTH  OF 
PREFORMED  EXPANSION  JOINT  FILLER  SHALL  BE  PLACED  AT  THE 
TERMINI  OF  ALL  CURB  RETURNS  EXCEPT  THAT  ONLY -DOWEL  EXPAN- 
SION TUBES  SHALL  BE  PLACED  IN  THE  END  OF  THE  CURB  RETURN 
WHEN  THE  CURB  RETURN  IS  NOT  ABUTTINC  OLD  CURB. 


CURB  &  GUTTER 

#0  048  C.Y.  CONC  PER  I  0' 
FOR    6"  GUTTER 

p-  WHEN  PAINTED  CURB  IS  REQUIRED,  THIS  IS 
THE  AREA  TO  BE  COVERED.  PAINTING 
INCLUDED    IN  COST  OF  CURB. 


(C)     A  MINIMUM  V  WIDTH  OF  PREFORMED  EXPANSION 
JOINT  FILLER  SHALL  BE  PLACED  BETWEEN  THE  CURB  OR  GUTTER 
AND  ANY  CONCRETE  PAVEMENT  SLAB. 


(D)  A  MINIMUM  V'  WIDTH  OF  PREFORMED  EXPANSION 
JOINT  FILLER  SHALL  BE  PLACED  BETWEEN  THE  CURB  AND  SIOE- 
WALK  OR  ANY  SOLID  STRUCTURE. 

(E)  PREFORMED  EXPANSION  JOINT  FILLER  SHALL  COMPLY 
WITH  THE  REQUIREMENTS  OF  AASHO  M-33  OR  M-153. 

RADII : 


MINIMUM  CURB  RETURN  RADII  -  10'  . 
15'  RADII  DESIRABLE  FOR  STREETS  AND  ALLEYS. 
CONCRETE : 


UNLESS  OTHERWISE  SPECIFIED,  CONCRETE  CURBS  AND 
CONCRETE  INTEGRAL  CURB  AND  GUTTER  SHALL  BE  CONSTRUCTED 
OF  AIR-ENTRAINED  CLASS  "DD"  CONCRETE  OR  EQUAL. 


BITUMINOUS  CURBS 


CURB" 


1 

4" 

i 

h  -i"r  \ 

AS  SPECIFIED 


TACK  COAT 


THE  CONTRACTOR  MAY  USE  EITHER 
-  THE  6    OR  THE  6"  CURB. 

CURB  SECTION 


*l  CU.  FT.  OF  MATERIAL  WILL  MAKE 
ABOUT  5  LINEAR  FT.  OF  CURB. 


FILLER 
MAT'L. 
AS 

SPECIFIED 


MEDIAN  CURB 


10 

-_!—   - 

5" 

1 

a'. 

TACK  COAT  J    '  PAVEMENT 

WoiAN  CURB  SECTION 

I  CU.FT  OF  MATERIAL  WILL  MAKE 
ABOUT  3  5  LINEAR  FT.  OF  CURB. 


9 


ALL  MATERIALS  AND  CONSTRUCTION  TO  CONFORM  TO 
STANDARD  SPECIFICATIONS  FOR  BITUMINOUS  CURB. 


NOTE  TO  DESINERS; 

*  QUANTITIES  SHOWN  ABOVE  ARE   FOR  ESTIMATING    PURPOSES  ONLY. 
THE  ABOVE  DETAILS  TO  SERVE  AS  AN  EXAMPLE  ONLY. 

DESIGN  TO  FIT  SPECIFIC  CONDITIONS.  SEE  PLANS  FOR  DETAILS 
AND  QUANTITIES.  USE  LOCAL  STANDARDS  WHERE  AVAILABLE. 


£rsyrc/  /i  s\  *?-  7-<s?\  /-/-  69 
Stole  Mighwoy  Commission 
Helena,  Montono 


STANDARD  DRAWING  NO.  75-02 


CONCRETE  MEDIAN  CURBS 


Approved 
H   Std^e  Highway  Engineer 


PRECAST- PRESTRESSED  CONCRETE  MEDIAN  CURB  (TYPE  "A" 


PE/A/POPCE  W/TH  4  -fa"?  EMptS,  ro  &r 
CUT  '/2  "SACK  PPOM  PACE AT  ENPS. 
JACK/NG  LOAD  *  S.i  TO/VS 


NOTES'-  CUPBS  TO  BE  1 
CAST  /A'  /NYEPTED  FOSN/OV.       TOP  . 
CLASS  "DD"COA/CFETE  0%  EQUAL,  COURS£\ 
TYPE  JZT  CEMENT  TO  BE  \ 

U&ED  THHOUGHOUT.   : 

FA  TCP  HOLE  W/  TH  EPOXY  GLUE  M#  r  /a' 
TPETOL  NO.  TSSS  AT/XEP  W/TH  [PLACE 

POOP  VOLUMES  CLEAN  SHAPP  1  

SAND. 

ALL  EXPOSE!?  EDGES  SHALL  EE 
FOUNDED  W'  PAP/ US. 
CONCRETE  -  -400Q  PS  J     i      ,  „ 
<§)  TPAPSPEP.  2-Q 


2*0  POLE  SHALL  BE  ff POUTED  PLUSH 
TO  TOP  OP  CUPB. 

i"x  2  "KEY  AT  BOTH  ENDS  OP  EACH 
/PD/V/PUAL  SECT/ON  POP  DPA/A/P&E. 


QUANT/T/ES  (POP  EST/AfPT/A/G 
PUP  POSE S  ONL  Y) 
CONCRETE       -■  O.OJP  CYPEP  10' 
PE/AP.  STEEL  =0.7  10.  PEP  LO' 


■fa  "fi  X  24  "PLA/N  BAP./M/N/MUM  OP  TWO 
TO  EE  USED  POP  EACH  CUPE  SECT/ON. 
MAX/ATUA^  JTPAC/MG  6. 0  ') 


g'-o" 


MAX/MUM  SPAC/NG 
-  PICK  UP  PO/PT  ¥  2"  0  HOLE 


z-o 


,  /Q  '-O"  MAX /MUM  LENGTH  —  P'-O  "M/N/MUM  LENGTP_ 

PLAN 

/  f  PAPS  j  4V/P/TCP  ~  lENGTp  VNVES  S ca''MA X/Ml/Af  r|7f  PAPS  ± 
$P  2"'  SO''  \&&  SP/MtfL  COA/T/W0US.  S - O "M/A///WI/M  \@2"*S0" 


ii\w  w\\  \\\\\\\  \\\\\\»»\»   \  ^  ^  \  \ 


ELEVATION  (Back  face) 


PRECAST  CONCRETE  MEDIAN  CURB  (TYPE  A'-Mot  in  place) 


PE/HPOPCE  W/TP      -  #4  LONG /TUP/PAL  SAPS 
AND  WPAF  W/TH  P-GAGE  W/PE  <S>  «$.'/z"  \ 
F/TCH.  T/E  P-GAGE  W/PE  TO  EVEPY 
PE/A/POPC/NG  BAP  @  2'CEHTEPS. 

N0TE5'.- MED/AN  CUPBS  SPALL 
BE  PPECAST  A  M/N//WUM  OP 
4  '  LEA/GTHS  ANP  A  MAX/AfUH? 
OP  /0  'LEHGTHS. 

ALL  EXPOSED  EDGES 
SHALL  BE  FOUNDED  -f$t  " 
PAD/US. 


TYPES   A  "  /  3 
CONCRETE  ■S-HPILL  BE 
CLASS  YJD"OP  COA/CPETE 
OP  EQUAL  STPENGTH, 


2  COPE  HOLE  SHALL  BE  G POUTED 
PLUSH  TO  TOP  OP  CUPB. 

/"«  2"  KEY  AT  BOTH  ENDS  OP  EACH 
/PP/V/PUAL  SECT/OH  POP  DPA/NFGE. 

QUANT/  T/ES  /POP  EST/MAT/NG 
PUPPOSES  ONLY) 
COHCPETE  *  0, 0/5  C.  Y PEP  I.O  ' 
PE/NP.  .STEEL  *E.  7  LPS.  PEP  J.O 


yt^V  *  24*PIA/N  £!AP,(M/M/N7UM  OP 

TWO  TO  BE  USEP  POP  EACH  CUPB  SECT/OH. 
/V/AX/APOM  SPAC/AYG  CO 'J 


PRECAST  CONCRETE  MEDIAN  CURB  (TYPE "B -Future  mot) 


PE/A/rOPCB  W/TP  4  -  *k  LOA/&/TUDWAL  BAPS  \ 
AND  WPAP  W/TH  &-GAGE  W/PE  @  4?z* P/TCP.  N 
T/E  S-GAGE  W/PE  TO  EVEPY  PE/PPOPC/H0  BAM 
©  2"  CENTERS. 

NOTES'-- NiED/AN  CUPES  SHALL  BE 
PPECAST  A  Af/N/MUM  OP  <4' 
LENGTHS  ANB  A  N7AX/APUAH 
OP  /0  'l EA/GTHS.  .-■ 


£" COPE  POLE  SPALL  BE  GPOUTED  FLUSH 
TO  TOP  OP  CUPE. 

"KEY  AT  BOTH  ENDS  OP  EACH 
//VD/V/DUAL  SECT/ON  POP  0PA/NAG£. 

QUANTITIES  (POP  EST/MAT/NS 
PUPPOSES  ONLY) 
CO NC PETE  .  »  CO 2 3  C  YPEP  /. O 
PE/NP,  STEEL  «  E.  TIES.  PEP  10 f 


EXPO  SEP  ££>&£§ 
SHALL  EE  POUNDED 


JUPPAC/AJG  AS  * 
CALLEJ?  PdP  ON 
TYP/CAL  SECT/ON. 


r 


■4 


NOTES: 

Every  sixth  block  shall  be  a  (reflector  block ,  unless  otherwise  specified 

Concrete  shall  be  Class  "DD"  or  concrete  of  equal  strength. 

Blocks  shall  be  set  with  approved  Portland  cement  grout  or  with  an 
approved  adhesive  agent. 


( 


STANDARD  DRAWING  NO.     76  -  OS 


State  Highwoy  Commission 
Helena,  Montana 


CONCRETE  SIDEWALK 


Curbj^Qulter    <p  Laydown  Curb 


4  Expansion  joints 


SEE  STANDARD  SPECIFICATIONS  FOR  SIDEWALKS 

PREFORMED  EXPANSION  JOINT  FILLER,  AASHO  M 
33,  SHALL  BE  INSTALLED  AT  ALL  EXPANSION 
JOINTS,  FOR  THE  FULL  THICKNESS  OF  THE  SIDE- 
WALK AND  WILL  USUALLY  BE  USED  AT  ALL  JOINTS 
BETWEEN  NEW  CONCRETE  SIDEWALK  AND  STRUCTURES 
IN  PLACE.  PREFORMED  EXPANSION  JOINT  FILLER 
SHALL  BE  INCLUDED  IN  THE  UNIT  PRICE  BID  PER 
SQUARE  YARD  FOR  CONCRETE  SIDEWALK. 

ALL  JOINTS  SHALL  BE  STRAIGHT  AND  PERPENDICU- 
LAR TO  THE  CENTERLINE  AND  THE  SURFACE  OF  THE 
SIDEWALK.    ALL  JOINTS,  WHERE  PRACTICABLE, 
SHALL  ALIGN  WITH  LIKE  JOINTS  IN  ADJOINING 


WORK,     JOINTS  SHALL  BE  USED  TO  OUTLINE 
ALL  PANELS  IN  THE  SIDEWALK,  WHICH  SHALL 
BE,  SO  FAR  AS  POSSIBLE,  SQUARE.  THE 
LENGTHS  OF  THE  PANELS  SHALL  BE  DETER- 
MINED BY  THE  WIDTH  OF  THE  SIDEWALK. 

CONTRACTION  JOINTS  SHALL  BE  NOT  MORE 
THAN  1/8  INCH  WIDE  AND  NOT  LESS  THAN 
1  INCH  IN  DEPTH  AND  MAY  BE  CUT  BY  A 
GROOVE  FORMING  TOOL. 

EXPANSION  JOINTS  AT  THE  NEAREST  MULTI- 
PLE OF  THE  CONTRACTION  JOINT  INTERVAL 
BUT  NOT  TO  EXCEED  60  FEET. 


c 


S--  /- 

STANDARD  DRAWING  NO.  77-08 

<4J 

/  -  A? 

1  Stole  Highway  Commission 
Helena,  Montana 

J  Approved-, 

COMBINATION  MANHOLE  AND  CATCH  BASIN  J^'^^^-^ 

<f  State'  Highway  Engineer 

THIS  STBDCTURE  IS  INTENDED 
TO  BE  CAST-IN-PUCE. 


Z3* 


1 


V^"  DETAIL 
7r    CATCH  BASIN  COVER 


DETAIL 
MANHOLE  COVER 


<?  /-O'c/rs.^- 
LqpZ'-O"  \ 


£ocf>  way. 


COMBINATION  MANHOLE  A 


NO  CATCH 


BASIN 


SEC.  X-X 


WALLS  OF  MANHOLE  OR  CATCHBASIN  MAY  BE  EITHER  CONCRETE  OR  CEMENT  BLOCKS. 
THE  DETAILS  SHOWN  HERE  ARE  TO  SERVE  AS  AN  EXAMPLE . 
DESIGNERS  WILL  DESIGN  TO  SPECIFIC  CONDITIONS. 
USE  LOCAL  STANDARDS  WHERE  AVAILABLE. 
ALL  CONCRETE  TO  BE  CLASS  "DD"  OR  EQUAL. 


THE  COVER  AND  RING  SHALL  BE 
TOOLED  TO  A  MACHINE  FIT. 


| 

! 


c 


( 


?-/S-<£,g       1   //-^-Ag  ] 

STANDARD  DRAWING  NO.  77-02 

/, —  /-  ^  S       |  /  .  s  -  £.  7  J 

State  Highway  Commission  I 
Helena,  Montana 

)P  INLET 

BOXES 

a  COVER 

3/4"—) 


INTAKE 

mm 


B 


L 


2'- 9"  GRATE 


1 1/2 


7  i/2". 


i 
i 


TX 


"C7" 


"C7" 


+ 


to 


7  1/2" 


I"  DRILL  ALTERNATE 
H    HOLE  WHEN  USED 
'y  FOR  DOUBLE  INLET 


Eli 


2'-  5  7/8" 


i 

1  \ 

1 

r 

r 

1  i 

■Mi 

SEC.  A-A 

2'-  9" 


SEC.  B-B 


2'- 5  7/8" 


2^1/2" 


NOTE 


C  — 1 

DETAIL  -  DROP  INLET  COVER 

NOTE:  GRATE  TO  BE  INSTALLED  WITH 

BARS  PARALLEL  TO  INTAKE  FLOW,, 


ALL  CONCRETE  TO  BE  CLASS  "  DD"  OR  EQUAL 
THESE  DETAILS  TO  SERVE  AS  AN  EXAMPLE 
ONLY.   DESIGNERS  WILL  DESIGN  TO  FIT 
SPECIFIC  CONDITIONS.  SEE  PLANS  FOR 
DETAILS  8  QUANTITIES.  USE  LOCAL  ST'DS. 
WHERE  AVAILABLE. 


DRILL  5/8  DIA. 


2  1/4 


CUT  HERE  FOR 
i/8"3/4"     DOUBLE  DROP 
%     \        INLET  (SEE  SEC. 

IV.  't» 


SAFETY 
LUG 


1/4^  11/16*^5/16"  2-9" 

SEC.  C-C 


LHt 


■Z  !/4" 


SECV  D-D 


SEC.E-E 


* QUANTITIES 


DOUBLE 
DROP 

SINGLE 
DROP 

CONCRETE 

Rem.  -Steel 

1.5  CU.  YDS 

145  LBS. 

1.0  CU.  YDS. 

90  LBS. 

tLmm^rZJnTRS-  *  QUANTITIES 
Siv  ARE  FOR  ESTIM 

ATING  ONLY. 


SECTION  F-f- 

FOR  DOUBLE  INLET 


S"X  6"  WF  20*  3'-8M 


'  LENGTH 


( 


STANDARD  DRAWING  NO.  77-03 


State  Highway  Commission 
Helena,  Montana 


MEDIAN  INLET  COVER 


A 


B=r  = 


I  / 


/A/£f7~  tTOKfy  /*/<rZZ/Z7y 
<°*?y/W£jV7~  S~A<y  *T<Z>A/<rs~'^S-j*-, 

yx<cyy/?y/OA<  yoA?yzyyy 


<  ---41 


/ZC7WZ.  J- 


/r/ca/  @  ^ 


>9 


_L 


2  4" CS>P  or  CAP - 


Ar'f.y 

Sj£ZT/OsV  Z7-/7 


yyy^s-  j 


yyy>y  -  /ev:/^  s.syoy  <r/?y 

yyyy    yyx  /  y//^y  zr&Aysvyiry/d>*/ 


to 


3U6.0 


NX 


tfl 


3 


U 


L  l 


i  J 


'4 


4^ 


yyyy/ 


ryyyz 


/Z&?/-y 


sy<c&y. 


/Oj5~ 


*CL'DD" COttC.  OR  EQUAL 

ry& 

syz-? 

syr* 

/jyz** 

y/yy  y/^/zs 


/7ZT/7/Z  / 


y<oy  yyy//vyy/>v<s 


no  ^y  yy/A/yy/7  A//y/z  OA/y^a^r 
ay       z.yy&  /?a//j  rA/<o  troyns 
oy  yz.j!//w/A/t/A?  y>/?//vy 


r 


C 


I        STANDARD  DRAWING  NO.  77-04 


State  Highway  Commission 
Helena,  Montana 


MEDIAN  INLET  COVER 
TYPE  "A"  FOR  METAL  RISER 


Approved. 


State"  Highway  Engineer 


(sX 


2 "BARS 
2"C-C  "Z- 


£_  DITCH 
BOTTOM! 


3 


4- 


4 


©-2"x2"x'/4,,Zs 
4-  '/«"»  lite" BOLTS -'A 


4-!A"xl'/8,,B0wTS  ^^ii^ 
I        3% '//RING   _  Z-  K 
|  WE-D  TO  PLATE  V:',.  £±r 

C.M.P.  RISER  SECTION^  r~  


©-'/«"  PLATE-  WELDED 

TO  ©- LENGTH  =  A-'/2" 


-|  Ve"  H°LE 

gfjTj  [TTTT] 

r3)-%"x  3"  BAR 


DiTCH  BOTTOM 


SECTION  C-C 


GRATE  DETAIL 


PLATE  BENT  TO  SHAPE 

FINISHED  DIMENSIONS  ARE  COMPUTED 
IN  ACCORDANCE  TO  DIAMETER  OF  C.M.P. 
USED.    A  =  DIAMETER  !N  INCHES  +  12". 
B  =  DIAMETER  IN  INCHES  +  6" 

WELDING  TO  CONFORM  TO  SECTION  _  OF  THE  STANDARD 
SPECIFICATIONS. 

ALL  BOLTS  TO  BE  GALVANIZED. 

PAINTING  TO  CONSIST  OF  ONE  SHOP  COAT  OF  ZINC  CHROMATE 
OR  RED  LEAD  AND  TWO  COATS  OF  ALUMINUM  PAINT 


NORMAL  SLOPE  2'  BEYOND  EACH  END  OF 
^j^STRUCTURE  a  AT  g_  OF  STRUCTURE.    -0  Vki 


WARP  TO  3::  SlOPlI 
AT  EACH  END  OF 
STRUCTURE 


CM.P  RISER  TEE 
SECTION 


<L  DITCH  BOTTOM 

c) 


//-Bo-  A  8 

STANDARD  DRAWING  NO.  77-05 

PAA-jSTO^^/r  1  £-/-  &-3 

/- /-  AT 

State  Highway  Com  miss 
Helena,  Montona 

ion 

f>RECAST  CONCRETE  MANHOLE 

Approved^ 
1  Stwe  Highway  Engineer 

p/app^paataeae  <ro/i/£"  a'aepcaxp 
t&a>  /v/zl  &£  a^patasaptpo  i^aapaa  at6 
aas£  aaaa/.a.  a3e  as  gooa?  e>ae£?pptataz 
than  the  oaies  ^hoiaaaa,  oa~?  ap/pas 
asoaep a)  trappable  to  atxa5tan<s 


*•  Af/AVAA  AAA*?  /■ISr/rfY/r  S<;M'  A:VA'\ 
SIAAPi  E&A4EAZAJ  A  x>/si.-<:  a^ymt 

/iA/s>  coy&A?  <w  <''  -'■  /hos.p/j 

P~0  /V/W.  7///VJ?  /  //: 

PRECAST  REINFORCED 
CONCRETE  TRANS  1 7  'ION 
4 A"  TO  24" 


.■■INV  OTHER  TYPE  OP  MAINAJOLJE 
AxE  Q/.ATCP7J    VY/LL  3£  DESIGNED  A9A/D 
DESAGPJrtTED  /IS^pec/AL  MANHOLE". 

P&A?  4E>oo  f^^pf 

<P£>AA<SAE>ETE.  PRE  AS  AX 
<PAA~ LS  /T3A?  <s  ^APAEg 
OP  <EAEM£~A\/r/c:4A.  </£>. 


'/z  DIA.  OF  PIPE 

SECTION 


'EOAASAEPPE 
AfASE  TP)  EE 
A^OAAA?ED  /A/ 
PA£/L£> 


A/O EES:    UPPER  PARE  TO  B£ 
P'TCAAU.  SECT/ON  TO  A7EOC/CE 
DAEIAAETEP  PPOM  43"  TO  24". 
BO  I  7  OAR  OP  LOWER  SECT  AO  AA  TO 
EE  CUT  ^SQLAEIPE  TO  PAT  BASSE. 
GA?OUT  JO/NT  BETWEEN-  EASE 
AND   WAN  I  .  <4  ts/eO/y/"<ZOA/3'/3)r7AA& 
OA  OAAA  M<\Ac?rS-V>A?rs~''>A/£>  PFMA-'AAT 
/IMA?  A'WtO  A-MAc'T<g  S)F*AJA?OPEP3  jPAAJE 
AEISEAA.~AAJ~EEJ;  /W  APA^ACPI  p:P>  EVEE - 
A*AX£T£?  cTAr'tOSCT;  S\ /As]  A  A~A  &  E  P  £PE>A-1- 
A4FA'CAXtA„l^y  SEEAASA. 

AAA-  AAstAAAAcAS-E  £?>A>*-/~*.  •a/eE/oa/^ 
EXP/rPPAAVE  EWE  COPE  A? ,  SI  AAA? 
EWEE.  ESA4SE    PEAAAPOAPAf  EE> 
Ef.^p./4.  <E  TS7AS  A-E'E  yPOSS,^ 

///A/'  A^EAAAPO/ECTMSCAJT  ATSiy^EPT 
A-EIEE  E>E RA)EE>A,E  ASEyH'IAAA  S~ ATEEA- 

Et//,e>E  -si.s.rAW.  si  <S*s  *  (F?  )s  esse  *v/ea- 

AslEAEAC -A).  3 '.EM '  SI  A&S,  OAS  CSjEETPA. 
BAAES  -A.  S.  P.M.  A)  AS 

TAA£  EONS EACAASEAAJAJ  AA/O  EP/NPOEEE- 
ASEAAP  OE  PEP  A3  ASP  EA>A3  EACAA  FY  EE 
^//AZ.A-  A?£  ^-<3ASS=SI7-AjgA..£  IVAPH  ESAE 
EE)AAEAEAEAAE  AIAVE  PA/AT  IVPAE A-AT  OP~  77A£~ 
EAA/^EAE^TaEEETAJEE. 


E£/A/EE>AECEMEAAE  dAAOMAAA 
A/EEE  OAA  AS  AAAAAETA2SIP~APaE 
OAAty.    <r£~£  /}.S./TA7.  £4'7'& 


LLE.VATION 


TYPE  t  MANHOLE 


SPEC/PL  REDUCER 
CO  A/CRETE  P/PE 
43"  TO  24-'' 


;  ' 1 

1 

«s — 

-  24"0R27"- 

N 

I 

C STANDARD  RING* 
AiND  OP  ATE 


STANDARD  RING  * 
ANO  CRATE. 


MANHOLE  WILL 
BE  PERNI5HED 
W/TR  STEPS 
WHENEVER  THE 
DEPTH  IS  MOPE 
THAR  4  PEET.  SEE 
TYPE  1  POR 
STANDARD. 


ONC/HTE  HASP  TO 
BP  POURED  /N  T/JE  FIELD. 


-AJ/AV.  <£" 


TYPE  2  MANHOLE 


TYPE  3  MANHOLE 


(7 


i 


i 


%"«  8"  Anchor  M 
Sotta  ^ 


V8"k  3"  Bolts 


-I 


?«>Vx  5"  Anchor  < 
Bolts' 


NOTES 

For  curb  heights  greotar 
than  8  inches  curb  bos  maj  be  modified 

Curb  and  gutter  to  be  warped!  to  match 
drop  inlet, 

All  concrete  to  be  class  "DD"  OR  EQUM_. 
These  details  to  serve  as  on  example  only. 
Designers  wHl  design  to  fit  specific  conditions. 
See  plans  for  details  and  quantifies.  Use  local 
standards  where  available. 

After  placement  of  curb  box,  the  adjustment 
slots  may  be  filled  to  supply  bearing  to 
bolts  so  to  carry  wheel  loads,  or  bolt  holes 
may  be  drilled  in  curb   box  after  grades 
ore  established. 


Vx  8"  Bolt 


?V4 


s'o" 

e 

No.  4  Bars  at  12" 
trs.  max. -Spaced 
equally. 


SECTION  B-B 


SECTION  A  -A 


ft". 


STANDARD   DRAWING  NO.  77-07 


State  Highway  Commission 
Helena,  Montana 


MEDIAN  INLET  -  SO.O  FT  MEDIAN  bU4sa®fe._ 


Stote  Highway  Engineer 


/7 


7777m 

*— * .  ^ —  > 


FLOW 


FLOW 

POSITION  GRATE  FOR  MOST £FF/0£tfT 

OPEN/fiG 


PL/7AJ  y/f/V 


■  #-<z  jff^/^s  (S>  /  o  ~<?r&s.  &or# 


-<?  ttfs        '^rr/ers. ' 


A/erf: 

Z^%7  /^>V<3  <r0/?71S 

£*C/?l*7T/<£W  3£ 
/"'O/^  /*r<*-<S>/sPst/ 


SZ.'ODCONC.  OR  EQUAL 
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STANDARD  DRAWING  NO.  80 


State  Highway  Commission 
Helena.  Montana 


CHAINS  LINK  FENCE 


Approved 

StofeHiahwov  Engineer 


DOUBLE  CAMEL 
Pull  post    artd  corner 
post  Ssfo-cin^, 


|"t>T£E.L_  - 
WiRt  SE.iZ.iUG- 


3j|s-ia    Climb  eswir  sse. 


TO  "H"  COLUMN  POST- 


DE.TA.IL  FOR  Ffk^TE-KilMG 

e».e.i-E.  to  e>^sE.  op  post 


it  ' 


O^WAMtMTAL  TOP 

Attach  T0RVJBOCK.L6  § 

C48L6   VLJ  SikMt  NIAvjwEB 
AT  OF  POST 


■|  VJVJT  ^  LOCtv  WAiMtR 
twD  PULL.  P03T 


sebPt  cups 


SEE  STANDARD  SPECIFICATIONS  FOR  FURTHER  RE- 
QUIREMENTS . 

GATES  ARE  INCLUDED  ON  THIS  STANDARD  FOR  USE  IN 
SPECIAL  CASES  ONLY.     THEY  SHALL  NOT  BE  INSTALLED 
AT  ANY  LOCATION  UNLESS  SPECIFIED  BY  THE  ENGINEER, 

LINE  POSTS  ON  3  FOOT  K  "  4  FOOT  FENCE,  OTHER 
THAN  THE  TWO  POSTS  ADJACENT  TO  PULL  POSTS „  NEED 
NOT  BE  SET  IN  CONCRETE  BUT  •  .  :  BE  DRIVEN  OR  DRILLED 
INTO  SOLID  EARTH „ 

PULL  POST  BRACING  ON  f>  FOOT  rENCE  SHALL  BE  SAME 
AS  CORNER  BRACING  SHOW  IN  DETAIL  UPPER  LEFT. 


D£.T;-  ...  Of  TOP  CkBUE 
A.TT&0    ■■a.HT  FOB.  6.ND  POST 


ALL  CONCRETE  IS  CLASS  "F" 


OR  BETTER . 


DETOML  OP  TOP  CKE.LE.  KTT^CHHE-NT 
FOR  S.MO  PULL  POST 

CABLE     A  T  TA  C  H  f*tEN  T  &Er&ll~2> 

for     3ft.,    Hit.    <9-  S  fi:  -fence 


H  EIGH  r 
ar  FABRIC 

(?£-prM  OF 

RSTE 

cone  (m  in.) 

&' 

/"  -  Z." 

3  6,  " 

3Z" 

S' 

i  "-  2  " 

34  * 

32" 

4  ' 

/  "-2.° 

3o" 

26 

3' 

1"-  2" 

so " 

&&  " 

THE  ESSENTIAL  FEATURES  SHOOT  HEREON  ARE  APPLICABLE 
TO  ALUMINUM  ALLOY  FENCE.     ALUMINUM  ALLOY  FENCE  VJJLL 
NOT  USE  CABLE  AT  TOP  BUT  WILL  REQUIRE  TOP  RAIL  FOR 
ALL.  HEIGHTS. 

DOUBLE  PANELS  SHALL  BE  INSTALLED  890  WORE  THAN  300 
FEET  APART  ON  TANGENT  AMD  USED  FOR  TOLLING.  SUCK 
PANELS  SHALL  BE  PLACED  AT  EACH  END  OF  EACH  CURVE 
SHARPER  THAN  5°  ANT»  BE  APPROXIMATELY  EVENLY  SPACED 
BETWEEN,  ABOUT  20°  OF  CENTRAL  ANGLE  (10°  DEFLECTION) 
APART „  BUT  NOT  MORE  THAN  250  FEET  APART  OH  ANY 
CURVE.     SEE  SPECIFICATIONS  FOR  MAI 


5 


€ 


//  /- 

&3 

70 

STANDARD  DRAWING  NO.  QO-OS 


State  Highway  Commission 
Helena,  Montana 


MEDIAN  ElARRSER  FENCE 


Approved 
State  Highway  Enomeer 


1 

t 

.  1 

1 

,  J5  a  ass  V  "a*'  a&rrjr/p 


TYPE  1-WOOD  POSTS 


WOVEN  WIRE 


-^1  


TYPE  2-METAL  POSTS 


/O'-O  ' 


TYPE  3-CHAIN  Li 


WOVEN  WIRE  MEDIAN  BARRIER  FENCE 


WOVEN  WIRE-^-W/-  (3) 
BRACE  WIRE  -  PART  (D) 
WOOD  POSTS  -  PART  (I) 
METAL  POSTS-  PART  (H) 
DE ADMAN  ---  PART  (K) 
CONCRETE  MATERIALS  TO  CONFORM  TO  sro.  SP£Z. 
CONSTRUCTION  IN  ACCORDANCE  WITH  STO  SPSC. 


article 

ARTICLE 

ARTICLE  M-2/0.02 
ARTICLE 

ARTICLE  02 


CHAIN  LINK  MEDIAN  BARRIER  FENCE 

WHEN  CHAIN  LINK  MEDIAN  BARRIER  FENCE  IS  SPECIFIED 2 

REFER  TO  STANDARD  SPECIFICATIONS, W 

MATERIALS  AND  CONSTRUCTION 

CHAIN  LINK  FABRIC  TO  BE  GALVANIZED  STEEL 

TOP  RAIL  OR  CABLE  SHALL  NOT  BE  USED. 

TOP  AND  BOTTOM  OF  WIRE  MESH  SHALL  BE  KNUCKLED  SELVAGS 


METAL  POST  SPACING  SAME  AS  WOOD. 
SET  END  POST  IN  CONCRETE 

METAL  LINE  POSTS  TO  HAVE  STANDARD  ANCHOR  PLATE 
END  POSTS  TO  BE  ANGLE  STEEL  2V'x2V'xV 


GENERAL  NOTES 

MAXIMUM  SPACING  BETWEEN  PANELS  AND /OR  PULL  POSTS 
SHALL  BE  APPROXIMATELY  400  FEET  ON  TYPES  I ,  2 
AND  3  MEDIAN  BARRIER  FENCE  (LESS  IF  DIRECTED  BY 
ENGINEER  OR  SO  SPECIFIED). 

SEE  STANDARD  DRAWING  NO.  81-01  FOR  OTHER  DETAILS 
AND  FOR  DEADMAN „ 


...  , 
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- 
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:  ■  .  . 

J  :  - 
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M  v 
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9  1  66  1 

II  22  68 

3':  7C 

9  1  66  1 

1-1-69 

1-1-71 

State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  81-01 


WIRE  FENCE  -  INTERSTATE  TYPE 


Nail  rail  to  post  with 
2  to  4  20d  galv.  nails 


Or- 


e's" 


Brace  rail  to  be  notched  as 
shown  prior  to  treatment. 

15°  TO  20° -O      it  <r"^ 


See  Std.  Dwg.  No.  81-02 
When  square  posts  are  q 

U 

H  ________  -  O 


used,  notching  is  not 
necessary. 


Do  not  dap 

post  for 
brace  rail. — 

Wires  shall 
not  be  inter- 
woven  at  +3 
point  of  ± 
crossing. 


X) 


Posts: 


8'0"x  6 "round 
or  5  '/21'  sq.  sawn 


Brace  rail  4"(round  or  r" 

so.)  x  8'0" 


I6'6" 


[leave  in  place 
after  twisting) 


SINGLE  PANEL 


"fO 


to 

to 

tvl 

10 

c 

»  - 

>  - 
0  - 

* : 

- 

- 

4  strands 
(2-9ga.  twisted) 


///■?>■ 


Posts 


8  0x6  round  or 
5  '/2"  sq.  sawn. 


For  pulling,  stretching,  changes  in  vertical 
alignment  or  panels  on  a  run  of  less 
than  330'. 


LINE  POST 
4"  Min.  round  or 
4"x4"  std.  sq. 


DOUBLE  PANEL 
For  corners,  pulling  or  stretching,  and  changes 
in  horizontal  alignment. 


TYPE  "CW"-"STRAIGHT  RUN"  FENCE  WITH  WOOD  POSTS 


s Metal  line  post  Double 
^  6'6"  long  |.33*/ft.  nom.      panel  3" 


Metal  brace 
min.  leng.  7'8" 


■  igle 
pane  I 


i 

When  post  set  r 
in  solid  rock ,  cut  5 
to  provide  18"  min. 
burial. 


Concrete  footing 
I8"xl2"xl2" 


TYPE  CM  -  FENCE  WITH  STEEL  POSTS 


I2"sq.  or  round  by  40" deep  — 


is 


STEEL  GATE  8  BRACING 


Post 


9" 


"M" indicates  metal  post. 
"W"  indicates  wood  post. 
Braces,  corners,  deadman 
and  other  features  same 
as  "CW"and  "CM"  fence. 


Barb 
wire 


Wire  s  fay  halfway  between 
■  osts 

44"  on  "CB5" 
42" on "CB4" 


II" 
II" 
II" 

15" 


TYPE   CB4  8  WIRE  FE  ICE 


NOTES: 

All  fence  wire  to  be  placed  on  pasture  side  of  post  except 
curves,  the  wire  shall  be  placed  on  the  outside  of  the  curve. 
In  areas  subject  to  high  velocity  winds  and  moving  debris, 
wires  may  all  be  placed  on  windward  side  of  posts.  Except 
on  curves. 

All  concrete  shall  be  class  "F"  or  better. 

Maximum  bow  in  wood  posts -- 2"  in  7'. 

Post  spacing  measured  generally  parallel  to  ground. 

Line  post  shall  normally  be  spaced  I6'6"  apart.  Also  I6'6" 

from  brace  or  panel  posts. 

24"  wire  stay  to  be  placed  halfway  between  posts,  excepting 
panels  on  "CM"  and  CW"  fence. 

Fence  with  wooden  posts  to  have  one  metal  post,  in  place 
of  a  wooden  line  post,  in  each  500'  run  for  lighting  protection. 


Type  "CW"  panels  (wood)  will  be  used  on  type  "CM"  fence 
instead  of  steel  panels  when  so  specified. 

Steel  corner,  end,  gate  and  pull  post  and  each  brace  shall 
be  set  in  concrete  as  shown . 

"Terminal  Post"  shall  be  at  the  end  of  any  run  of  wire  or 
at  any  stretch  panel . 

A  deadman  may  be  a  precast  concrete  block,  a  cast  in 
place  concrete  block,  a  rock  or  other  approved  object — 
weighing  at  least  150  lbs --and  covered  at  least  2  feet. 

Staple  the  bottom,  top,  center  and  alternate  wires  of 
woven  wire  to  wood  line  posts. 

Staple  all  wires  of  woven  wire  to  wood  corner  posts  or 
post  used  to  tie -off  wire. 

Maximum  run  between  panels  see  STD.  DWG.  81-02. 


c 
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1  1 1  22  68  1 
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STANDARD  DRAWING  NO.  81-02 


State  Highway  Commission 
Helena  ,  Montana 


WIRE  FENCE  -  INTERSTATE  TYPE 


Approved 


state  Highway  Engineer 


See  Std.Dwg.No. 
81-01 


FENCE  CONNECTION  TO  CATTLE  GUARD 
For  detail  of  cattle  guard  see  standard  drawing 
Fence  wire  shall  be  securely  fastened  to  the  wings 
and  so  arranged  that  animals  cannot  pass. 


^-R/W  fence 
I  I 


'0   R/W  line 


|'0" 
i  


r/VY  linQ 


■y-o  o — 

R/W  fence 
corner  panel 

"i  survey 


double  or 
corner  panels 
single  or  end  panel 


panels  to  be  sc  located 
that  animals  cannot  pass 


PLAN  OF  FENCE 
(at  change  in  R/W  width) 


Cross  fence 
-Single  or  end  panel 
-Interstate  fence 


LAYOUT  OF  CROSS -FENCE  CONNECTION 


i  m                  ;  3  i 

fcW.B.  ines 

B  1  A 

'            l   i      i  l   \  x 

1                 1    V     Fence  under  struct. 

Combination  woven 
8  barbed  wire 


I  'I 


woven  9  barbed 


behind  bride *  ~« 

— (p 

t  E.B.  lanes 


R/W  fence 


.  -*    |  , 

PLAN   OF  FENCE 

(local  road  under  interstate) 


FENCE  CONSTRUCTION  ON  SHARP  VERTICAL  CURVES 
To  avoid  trying  to  conform  woven  wire  to  uneven  terrain. 


End  panel 


Double  _j>anel 


Doub'e  panel 
(corner  less  than  14°] 


Double  end  panel 
(  straight  run) 


Fence  type 

run  =  L 

panels 
re  quired 

Woven 

33'  or  less 

none 

33'  -  530' 

single  or  end 

over  330' 

double 

max.  660' 

Barbed 

66'  or  less 

none 

66'-  660' 

single  or  end 

over  660' 

double 

max.  990' 

Single  panel 




( angles  less  than  14°) 


End  panel 
( end  of  run  ) 


Tie  off  on 
shaded  post 


Corner  Panel 


(  for  angles  greater  than  14°) 


PERMISSIBLE    FENCE  LAYOUTS  WHERE  STEEP  BACKSLOPES  OR  BANKS  EXIST 


Slope  must  be  steep  enough  to  deter 
passage  of  undesirable  trespassers. 


( 
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STANDARD  DRAWING  NO.  81-03 


1 


State  Highway  Commission 
Helena,  Montana 


FARM  FENCE 


3  WIRE  FENCE  (TYPE  F-3) 


Approved 
'f  Stdfe  Highway  Enqkteer 


DIR.  OF  PULL 


METAL  FENCE  STAYS  TO  BE  USED 
/''ONLY  WHEN  SPECIFIED. 


+-LINE  POSTS 
I  SPACED  I6'-6'C-C.| 


DOUBLE  PANEL 


8-3"  L 

Y'D'W'MW"  \ 

1 

J 

16-6 


SINGLE  PANEL 


4  WIRE  FENCE  (TYPE  F-4) 


5  WIRE  FENCE  (TYPE  F-5) 


6  WIRE  FENCE  (TYPE  F-6) 


ALL  WIRE 
SPACING  SHOWN 
IS  APPROXIMATE 


7777^^7777^, 

FOR  PANEL  DETAILS  SEE 
I  .    STD.  DWG.  61-01 

Lj 


I  I 
I  I 
LJ 


BARB  WIRE  8  WOVEN  WIRE  FENCE  (TYPE  F-2) 


|l 
I  I 

Lj 


NUMBER  OF  BARBED 
WIRE  AS  SPECIFIED. 


HEIGHT  AS 


/SPECIFIED 


| NOTES  a  ALL 
LLl  OTHER  DIMENSIONS  I 
SAME  AS  TOP 
DETAIL. 


46" NO. 2  ELECTRICALLY  WELDED  TWIST 
LINK  CHAIN  SECURELY  STAPLED  TO  POST 
a  2"0  X  42"  LEVER.  14"- II  GA.  WIRE  LEVER 
RETAINER  FASTENED  TO  TOP  WIRE 


|  V|  i/2  x  16  WROUGHT  STEEL  STRAP  HINGES       I  |  lib 
|i     BOLTED  TO  GATE  WITH  3-3/e"x3l/2"  I, 
jlj  GALVANIZED  CARRIAGE  BOLTS.  [±j  

I     NAILS  lOd  a  CLINCHED  FOR  GATE  CONSTRUCTION. 


FARM  ENTRANCE  GATE (TYPE  G-2) 

~  l6'-0'' 


2  l/2Vx42"STAY  TIED  TO  MAIN  FENCE  BY 

3  WIRE  LOOPS 


STEEL  POSTS  8  BRACES  IN  CONCRETE 


|L_t. 

METAL  POST 
CONCRETE  FOOTING 

j-6'-6"  METAL 
LINE  POST. 


MIN.  12  SQUARE 
OR  ROUND. 


|l  NOTES  a  ALL  OTHER  I 
DIMENSIONS  SAME  AS 
— LM  TOP  DETAIL. 


i.>/ nt'" 


METAL  LINE  POSTS 

6-6"  LONG  ,  1.3  3  LBS.  PER  FT, 
NOMINAL  FACTORY  PAINTED  OR 
GALVANIZED. 

COR  N  ER , GATE  SEND  POSTS 

7'-0"  LONG t NOMINAL ) 

TERMINAL  POST 

SHALL  BE  AT  THE  END  OF  AN"Y  RUN  OF 
WIRE  OR  AT  ANY  STRETCH  PANEL. 


CONCRETE  FOOTING 
CLASS  "F"  OR 
BETTER  CONCRETE. 


TYPE  G-3  GATE 
IS  METAL. 

A  GOOD  SUBSTANTIAL 
GATE,  COMMERCIALLY 
AVAILABLE  AND  IN 
GENERAL  USE. 


NOTE! 

A  DEAD  MAN  MAY  BE  A  CONCRETE  BLOCK, A 
CAST- IN- PLACE  CONCRETE  BLOCK, A  ROCK 
OR  OTHER  APPROVED  0SJEC  T.  WEIGHING  AT 
LEA  ST  150  LBS, AND  COVERED  AT  LEAST  2  FEET 

NOTE!   (STEEL  POSTS) 

EACH  CORNER, END  GATE,  OR  PULL  POST 

AND  EACH  BRACE  SHALL  BE  SET  IN  CONCRETE 

AND  BRACEO  AS  INDICATED. 

USE  A  16' GATE  UNLESS  R/W  AGREEMENT  STATES 
OTHERWISE . 

ON  TYPE  G-2  FARM  GATE  , MATERIAL  SHALL  BE 
THE  SAME  AS  NEW  FENCE. 


c 


STANDARD  DRAWING  NO.  82-0! 

/-/-<£>-9 

/-/-  ra 

Stcte  Highwoy  Commission 
Helena  ,  Montana 

CATTLE  GUARD 

AGeroveri 
'  Store  Hignway  Engineer 

LIVE    LOADING:    STANDARD    (  H20)  LOADING 


i-i/2"<D  X  6"  LAG  SCREW- 
1/4"  CONNECTION  PLATE  WELD  TO 
2X11/2  ANGLES  WITH  3/16  FILLET" 
WELD  ALL  AROUND. 


I 


SEE  CONC.  FINISH 
NOTE  FOR  CONC.  - 
SURFACES  UNDER 
STRINGERS  \ 


10-0 
10-0 
12-0 


SECTIONS  ■ 
SECTIONS  ■■ 
SECTIONS  = 


3  - 
12-0 


12-0  SECTIONS^  36-2 
SECTION  


SEE  SUMMARY  SHEET  FOR  NUMBER  REQUIRED 


JLCbJU^EJaLLfilL 


z_!ifczz —  ^~ 


—  6 


2-BI-#4  BARS  AT  l-OCTRS?? 
NOTE'.  FOR  36-0  RDWY.  LAP  B  I  BARS 


1-3  AT  CTR. 


NT  ]ii/2"cL^^! 


1     I  T 

3CL. 
B4-*"4  STIR. 
2-B2-*  4  HOOPS  AT  1-6  CTRS. 


6  SQUARE  HOLE  THROUGH  / 
ALL  INTERMEDIATE  BEARING' 
WALLS  LOCATED  AS  DIRECTED 
BY  THE  ENGINEER 


SECTION  A-A 


Csv/?  re*. j  "r 


B5-#  4  BENT  BARS 
LAP  WITH  Bl 

HINGE 


kxiH-x*/* 

R.  I  X  % 


CROSSBAR 
note: 

see  approved 
shop  dwgs. 
for  actual 
location  of 
anchor  bolts. 


7GA.C0LD  FORMED 
HIGH  STRENGTH 
STEEL. (SEE  NOTES) 

NOTE:  EXTEND  END  CROSS 
BAR  PLATE  TO 
BOTTOM  OF  Q  W=" 
STRINGER  WITH 
1-4  OF  l/8"FILLET 
WELD  SYMMET- 
RICALLY OISTRIB 
UTED  TO  FLANG 
AND  WEB  OF 
STRINGER 


3/4   0  ANCHOR  BOLTS 
EMBEDDED  9"  IN  CONC 
FOUR  BOLTS  REQ'D  2I/2CL 
EACH   END  OF 
EACH   SECTION  SPACED 
AT  EQUAL  INTERVALS 

MAX.  FOOTING  PRESS.= 
l.l  TONS/  SQ.FT. 


(TYP.)> 


5/8"<J>  GALV.  MACH 

NOTE  :  B0LT 
THIS  DIMENSION  WILL  VARY. 
SEE  APPROVED  DWG.  FOR 
PROJECT  BEFORE  SETTING 


2  WINGS 
REQ.  FOR  EACH 
CATTLE  GUARD 
iNSTALLATION. 

— <3/86  TYP. 


STEEL  WINGS 


SEE  ROAD  PLANS  FOR  FINISHED  GRADE 
CROWN  OF  ADJ.  ROAD  SECTIONS. 

^VARIES ' 


4  DIAM.  GALV. 
METAL  PIPE  12' 
LONG  TO  BE 
PLACED  AS 
DIRECTED  BY 
THE  ENGINEER 


5/8"  BOLT 
1WITH  CUT 
WASHERS 
AT  t-6  O.C. 


MULTIPLE 
INSTALLATION  JOINT 


EST.  CLASS  A  CONC.  QUANTITIES 
24-0  RDWY.=  7  CU.YDS. 
36-0  RDWY.=  II  CU.YDS. 
20-0  RDWY.  =  6  CU.YDS. 
30-0  RDWY.=  9    CU.  YDS. 

5/8" <j)  BOLT  WITH  CUT  WASHERS 
EACH  SIDE  OF  ANGLES.  WELD 
SHANK  TO  WASHER  ALL  A  ROUND 
FAR  SIDE  „ 

2X2X3/8X0- 


3D  (4t=2  T0#7)=INSIDE 
4D(*8  TO #1 1) RADIUS/ 


4D  OR  2  1/2  MIN. 


3  L  S 


WASHER  SPACER 

T74-T7— 

21/2X2X3/8X2-1 1/2 


2I/2D=INSIDE  RADIUS 
(#2T0#9  BARS) 


74TZ- 


451 


LOCK  DETAIL  SIMILAR  EXCEPT 
USE  5/8  ©GALV.  MACH.  BOLT 
WITH  GALV.  CUT  WASHER  8  GALV. 
HEX. NUTS  INSTEAD  OF  WELDED 
STUD  BOLT. 


D=  Dl A.  OF  BAR 


6D 


HINGE  DETAIL 


.  BILL 

OF     REINFORCING  STEEL 

i  5 

i 

i3 

rv) 

(M 

f 

'1 

to 

typTT 

^  1  -  0 1/2 

TYPE 

2 

0-9 

1-  

TYPE  3 

! 

7 

-  7 

20' 

RDWY. 

30' 

RDWY, 

UK 

SIZE 

HO. 

TYPE 

LENGTH 

MK 

SIZE 

NO. 

TYPE 

LENGTH 

MK. 

SIZE 

NO. 

TYPE 

LENGTH 

Bl 

4 

1  2 

STR. 

19-10 

9  1 

4 

I  2 

STR. 

29-  10 

BZ 

4 

28 

! 

6  -  6 

B2 

4 

42 

1 

6  -  6 

B3 

6 

STR. 

7-7 

B3 

4 

12 

STR. 

7  -  7 

Bl 

4 

4 

2 

5-11 

B4 

4 

8 

2 

5-  li 

B5 

4 

G 

3 

10-7 

B5 

4 

6 

3 

10-7 

EST.  WT.  = 

369  LBS. 

EST.  WT.  = 

556 

L3S  . 

24'  RDWY. 

36*  RDWY 

Bl 

4 

1  2 

STR. 

23-10 

B  1 

4 

24 

STR. 

18-7 

'J? 

4 

34 

) 

6-6 

B2 

4 

30 

I 

6-  S 

o  . 

4 

e 

STR. 

7-7 

03 

4 

12 

STR. 

7-7 

Bl 

4 

4 

2 

5-11 

84 

4 

e 

2 

5-11 

BS 

4 

6 

3 

10-7 

85 

4 

6 

3 

10-7 

EST.  WT.  = 

427 

LBS  . 

EST.  WT 

650 

L8S. 

£^/r£-<<rr/yS\/  /-JSS  \f-  /-6>3 


S?et®  Highway  Commission 


WOOD- SLAT  SNOW  FENCE 


Approved  By 


Stofe  Hiohwov  Engineer 


■/"  x  A    t//ist/r/jced  p/r>e  board 
/Vo  £  £jm/Tt0fi  grade  -nor  painted- 
f/ed  ro fence  every  Sff  w/f/i  tua 
srrarrdjf  of  rV<e.  /Z  sauae  pa/v.  wire 
lopped  i.o  V  ti  ed. 

2  jstra"d0  0/~  Ato.  /£>  gaaaa 
lv  wine  S  'o  "  /or?^ . 


'/z"x  /S'lnon  p/r> 
with  he&a. 


METHOD     OP  GUVING 


GLE  HE8GHT  S 


^»     r^Kr  5r  /&'/rar? rxrf 


SUCTION 


&  Stands  hJo.  to  osuse  ...  

$o/V.    wire  9-O'Vong  at  end pcs/b     ^"4?  'narr/y/rr* 


f3fi-and  hJo  /o  gauge  oa/v. 
wire  S'  O'  /ong  at  iniermedlate  posts. 

PLAN 


St/y 


7 


■ 


Z"x4' d  4~x  4'  bracing  cv 
fa  fir  f/e/d  stsAinaj. 


DOUBLE  HEIGHT  SNOW  FENCE 


SEE  STANDARD  SPECIFICATIONS  FOR  WOOD , SLAT 
SNOW  FENCE 

POSTS  :     TO''  LONG  AND  FURNISHED  WITHOUT 
ANCHOR.     POSTS  SHALL  EE  GIVEN  AT  LEAST  ONE 
COAT  OF  APPROVED  PAINT.     THE  SECTION  FORM ' OF 
POSTS  MAY  BE  TUBULAR ',  TEE ,  EQUAL  ANGLE „  TEE 
RAIL  OR  MODIFIED  CHANNEL  PROVIDED  THAT  ALL 
POSTS  WEIGH  AT  LEAST  1.33  POUNDS  PER  LINEAL 
FOOT  „ 

WOOD  SLATS:     1/2"  X  1  1/2"  X  4"  WOVEN  TOGETHER 
WITH  5  CABLES,  EACH  CONSISTING  OF  2  GALVANIZED 
WIRES  NOT  SMALLER  THAN  12  1/2  GAGE.     SLATS  TO 
BE  PLACED  2"  APART ,     EACH  CARLE  TO  HA^  2  COM- 
PLETE TURNS  IN  THE  WEAVE  T.N  EACH  SPACE  BETWEEN 
SLATS .     ALL  SLATS  TO  BE  TREATED  WITH  A  HOT 
SOLUTION  OF  RED  OXIDE  OF  IRON  AS  APPROVED  BY 
THE  F.NGINF.ER. 

LUMBER :     ATX  LUMBER  SHALL  BE  UNTREATED  EXCEPT 
3"  ROUND  X  14"  POSTS  WHICH  SHALL  BE  TREATED  AS 
CALLED  FOR  IN  THE  STANDARD  SPECIFICATIONS.  ALL 
HOLES  SHALL  BE  BORED  BEFORE  TREATMENT.  LUMBER 
SHALL  BE  PACIFIC  COAST  DOUGLAS  FIR  OR  AN 
APPROVED  EQUAL  AND  SHALL  BE  EQUAL  TO  THE  GRADE 
DEFINED  AS  SELECT  COMMON  IN  ACCORDANCE  WITH 
AMERICAN  LUMBER  STANDARDS  FOR  SOFT  WOOD  LUMBER. 

BOLTS :     4"  X  4"  STRINGERS  70  BE  BOLTED  TO  POSTS 
WITH  3/8"  GALVANIZED  BOLTS  USING  1  1/2"  DIAM. 
GALVANIZED  WASHERS  BETWEEN  ALL  BOLT  HEADS  AND 
NUTS  AND  THE  WOOD. 

STAPLES  ;    WOOD  SLAT  SNW  FENCE  TO  BE  STAPLED 
TO  STRINGERS  WITH  1  1/2"  GALVANIZED  STAPLES 
USING  21  STAPLES  PER  ROW  PER  10'  SECTION. 

BRACES :  2"  X  4"  BRACES  TO  BE  USED  AT  EACH  END 
SECTION,  AND  AT  100"  INTERVALS  WHERE  LENGTH  OF 
FENCE  PERMITS. 

NAILS :     2"  X  4"  STRINGERS  AND  BRACES  TO  BE 
NAILED  OR  TOE -NAILED  TO  POSTS  WITH  20B.  COMMON 
NAILS,  GALVANIZED . 


TAMPING:     BACKFILL  AROUND  POSTS  SHALL  BE 
THOROUGHLY  TAMPED  AND  COMPACTED.  WATERING 
SHALL  BE  RESORTED  TO  FOR  THOROUGH  COMPACTION 
IF  REQUIRED  BY  THE  ENGINEER. 

-   —   ,  „  ,3^— — fr,  — m^m 
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r 




STANDARD     DRAWING     NO.  85-01 

/-  /- 

Stote  Highway  Commission 
Helena  ,  Montana 

TYPE  I  PULL  BOX 

DETAILS 

Approved 

=£tate  Wahwov  tnaineer 

L 


n 


TRAFFIC 

"I 

C^J  { 

SIGNAL 


'J 

-f  — i 


1 1. 


^  i  ^ 


^  y  No.  8  crimped  hiqh  carbon 
steel  wire  spaced  o%  shoe/ft 
6  one  woy.S  the  other  who. 


Y 


PLAN 


COVER   REIN  FORCING  PLAN 

3/8 "  Brass  hold  down  boll  with  heioqonoi  brass  nuts 
Cover  lo  be  recessed  to  thickness  of  holddovrn  mil. 
Bolt  end  not  to  eitend  obovo  level  of  cover    ftecest  I"  did 


2' 

15  1/4" 

2"  t 

i/8" 

■?>  z>  7—  ■!■     *'  -1 

1/8" 

13  3/<s" 


I? 


SECTION  X-X 


^Preeost  concrete  pud  bo«  ond  cover, 
as  furnished 


3/9  8'»'.<  ■  »»■ 
with  l"         bene}  . 


Reinforced  eoqe  No  16  Golv.  3/4*  mesh  cut  eu<  81  Sfldt  far  eetttSuli 
knockouts  with  spocino,  tobs  turned  In  antf  euf  as  necessary  Is 

position  cejee    while  pourlnrj 


r"inished  tjrode 

SocMltl  to©  6"  with  aacovofed  moferteG   onti  Visrap  secure. 
^16"  under  sidewalk  -  24"  under  roadway 
No.  30  Fell  paper  seporetlon 
Efeetncol  bond   No  $    a*S  copper  equivalent 

NOT  £  •    Concrete  otto-ii  toe  close   00  or 


Conduit  in  ploce  os  required 


Eacovotion  opproa.  0.3  cu.yd 


w  '  rr  \  .■■  in  ■.">'>///  \  \  \  //  /  \n  v  1 1 1  \  \\  111  \\  \  t  'i  \\\  :rn 


INSTALLATION  DETAIL 


ft  s 


STANDARD     DRAWING     NO.  85-02 

State  Highway  Commission 
H  e 1 e  n  a ,  M onto  n a 

TYPE  II  PULL  BOX 

DETAILS 

Approved 

*tate  fliahway  Enaineor 

No.  8  crimped  high  carbon  steel  wire  spaced 
a*  shown,  6  one  woy,  5  the  other  woy 


TRAFFIC 

-ft-  


SIGNAL 


PLAN 


COVER    REINFORCING  PLAN 

3/3"  Brass  hold  (toon  bolt  with  hetagonol  brass  nuto,  Cover  to  b« 
recessed  to  thickness  ol  hold  -  down  nut     Bolt  end  not  to  emend 
above  level  ot  cover.   Recess  l"  dlo. 


3/8"  Bross  J-  bolt  with 
I"  dio.  bend  . 


precosf  concrete  pull  bo«  and  cover 
os  furnished,  i 


Remtorced  cage  No  16  golv  3/4"  mesh  cut  out  ot  ends  tor  conduit 
knockouts  with  spacing  tabs  turned  in  and  out  os  necessory  to  pos- 
ition coge  while  pouring 


finished  grode 

Backfill  top  6"  with  eicavoted  materiel  ond  tamp  secure 

No  30  feit  paper  separation. 

16"  under  sldewolk  -  2«"under  roadwoy 

XL  transformer  or  ballast  -  tor  street  lighting  only 

Electrical  bond,   No  8  AWG  copper  equivalent 

Conduit  in  place  as  required.    Seoi  with  mortar. 
E  utenslon 

3"i)-f  Fiber  duct  or  non- metallic   pipe  -  tor  magnetic   detector  only. 
Never  use  the  same  bon  tor  transformer  ond  detector. 

Eacovotion    appro>.  0.4  cu.  yd. 

NOTE     Foce  on  cover  shall  read  "STREET   LIGHTING  HIGH  VOLTAGE" 
when  used  tor  lighting  -  "TRAFFIC  SIGNAL"  when  used  for  traffic  signals 
Concrete   shall  be  class  00  o?  equal 


S    ^       c  a. 


aa        £        &      &  a      &  & 

-■' /■■;■>./ ,-'\\\  7  :>\\\  //7\\\  r/r  r"\v\ 
INSTALLATION  DETAILS 


4  i 

//7sr\ 


STANDARD       DRAWING     NO.    87  —  01 

STATE  HIGHWAY 

COMM 1 S  S  ION 
HELENA  ,  M  0  NTAN  A 

TRAFFIC  SIGNAL  AND  HIGHWAY 
LIGHTING  SYMBOLS 

APPROVED 

STAT  E7  HIGHWAY  ENGINE  BR 

PROPOSED  EXISTING 


3  0MD 
MD 


E3 


m— o 

■ 


-  -D 


PP8 

ppb 

-  a  - 

-o- 

i— — 

f— 

Signal  conduit 
Lighting  conduil 
Pull  box 

Directional  magnetic  detector 
Non-directional  pressure  detector 
Non -directional  magnetic  detector  , 
Ds" "ional  pressure  detector 
Controller 

Traffic  signal,  each  arrow  one-way  three-color 
(on  Type  I   standard  unless  otherwise  specified) 
Traffic  signal  oneway  three-color  with  backplafe 
(on  Type   I    standard  unless  otherwise  specified) 
Traffic  signal  one  way  three-color  with  green  arrow 
(on  Type   I    standard  unless  otherwise  specified) 
(Red  and  yellow  louvered) 

Walk -Don't  Walk  pedestrian  signal 
(Type  ;  wnndard  unless  otherwise  specified) 

Most  arm  traffic  signal  (with  backplafe)  (on  Type 
H  standard) 

Electrolier  most  arm  type  with  mast  arm  traffic 
signal  (  Type  TE  standard) 

E!ectro!ier9  mast  arm  type  (Type  X  standard) 

Pedestrian  push  button 
Power  pole 
Telephone  pole 

Guard  posts 

Guy -and-  and  anchor  assembly 


( 


c 


c 


i 


STANDARD     DRAWING     NO.  87-02 


State  Highway  Commission 
Helena  ,  Montana 


ELECTRICAL  SERVICE  DETAILS 


Steel  pole 


MULTIPLE  SYSTEMS 


l& 


-Conduit,  I 
-Wood  pole 


TYPE  F 


1 


-Steel  pole 


^      I  nsulotor  Assembly 


r —  Conduit, I  \/Z" 
—  Watertight 


-Service  drop 
Entrance  fitting 
mm 


7 


Rointight  cutout  Do* 
not  less  than  I3'jt4»  16" 
cutout  (s I  and  "Hieh 
J  Vol'oge"  sign 


■  Conduit ,  t  1/2  min 
-Wood  pole 


TYPE  G 


i 

i  »i 

TYPE  H 


—  Wood  or 
Sfeel  pois 


TYPE 


TYPE  J 


 V  

OVERHEAD  INTERCONNECT 


SERIES  LIGHTING 


»        M  1/2 


Multiple  systems  shoil  tie  grounded  adjacent  to  service  pole  08 
indicoted.  Ground  wire  snoll  be  protected  by  means  of  contfw/t 
or  hordwood  moulding  when  run  outside  the  pole. 


I  1/2  Conduit  Location 
to  suit  Tel.  Co.  or 
Power  Co 


UNDERGROUND  SERVICE 


c 


( 


( 


STANDARD       DRAWING     NO.    87  —  0  3 

COMMISS  ION 
HELENA  .MONTANA 


AND  PEDESTALS 


JSTATE 


HVVAY  ENGINEER 


FLASHER 


®1 


® 

Isi  : 
,-•»-♦  — » i 

Ml  nr^ 


LOCATION  OF  TERMINAL  BLOCKS 
AND  CONTROL  PANEL 

Mo  in  Switch 
Plug  Fua»  Racaptoeta 
Controller  -Flash  -Signal  Switch, 
Field  Wirt  Terminal  Block* 
Instrument  Terminal  Bleed 
NEMA  Stondord  Grounding  Outlet  ISAme 
Radio  Interference  Suppressor 


-Install  2  pole  terminol  block  when 
tield  termial  block  is  not  used 


CABINET  WIRING 


DETAILS  FOR 
TRAFFIC  ACTUATED  CONTROLLER  CABINETS 


Both  of  Cabinet 
Slip  Fitter 


9  I.D.MIn. 


,See  Specifications  lor  details 

Angle  connector  for  felephona 
interconnect  where  required. 
^Tl^'Fjeslble  metal  conduit. 
/%.     3"»  3"  Handhole  S  cover. 
V,^*"  9'*  pip*  Of  equet 
.  /►--j>--Type  C.  Condulet 
Qja^T        »o  join  eoaduli  to  flea. 


Anchor  tette 


Drain. 


_>__tS"min.  cleoroncsi  between 
condutl  fittings  and  front 
of  cobinef. 


TYPE  0 


CONTROLLER  CABINET  PEDESTALS 

Note;  If  telephone  line  interconnection  is 
specified  controller  cobinets  shall  hove  5 
inches  of  vertical  clear  space  inside 
beneath  all  of  her  equipment. 

Pointing:  Controller  cabinets   shall  be 

given  one  coot  of   oluminum  point  inside 
and  two  coats   of  oluminum  point  outside. 


( 


/-  /-  <g_f7 


I 


STANDARD       DRAWING  NO. 


STATE  HIGHWAY 

COWM I S  S  ION 
HELENA  .MONTANA 


SIGNAL  HEAD  DETAILS 


HIGHWAY  ENGINEER 


hole  through 
slip  fitter 


Signal  Housing 
Loch  nut 

^"Nipple 


pipe  mast  arm 


Shake  proof  lock  wosher 
Hole  in  housing  for  pin. 


After  signal  hos  been  plumbed  and  secured, 
drill   5jj  hole  through  mast  arm  in  line  with 
hole  through  slip  fitter 
Place  \"  galvanized  bolt  with  washer  under 
heod  through  holes  and  secure  with  two 
nuts  and  a  wosher 


^fg  Brass  Pins 
Serrations 


All  signol  heads  to  be  attor.hed  with  loch  ring  etc 
os  indicated  for  most  arm  mounting  ot  left 
Ring  to  bo  of  bross,  of  sufficient  contoct  areo  to 
cover  flange  on  signal  housing. 

LOCK  WN6 


I  V  Pipe 
Threads 


SPECIAL  90e  ELBOW 
One  for  each  face,  e«cept  those 
with  special  slip  fitter  mtg. 


j  Cadmium  plated 
SAIten  set  screw 


Offset  Slip  Fitter 
When  Bock  plate  is  used 
SLIP  FITTER  FOR  POST  TOP  MOUNTING 
Note'  Serrations  in  fittings  shall 
motch  those  In  lock  ring 


SLIP  FITTER  FOR  MAST  ARM  MOUNTING 

SIGNAL  HEAD  ATTACHMENT  DETAIL 


Drill  and  fop 
for  llfc"  Sfd  pipe"! 


1 


If 


In; 
ill  it 


Two  rows  of 
3  set  screws 


Coble  guide 

With  4  Vfe" Slip  fitter 


DETAIL  X  DETAIL  Y 

TERMINAL  COMPARTMENTS 


SECTION  A-A 


Signal  stondord 

Curved  to  fit 
standard 
NOTE;  On  upper  bracket 
omit  coble  guide  ond 
center  hole  in  stondord. 


Coble 

guide 


Codmium-ploted 
Cost  brass 


SECTION  B-B 
Signal  standard 
NOTE  All  holes  subdrllled 
ond  upset  prior  to  topping 


BRACKET  FOR  SIGNAL  MOUNTINGS 


Plot*  »hoH  be  20  gose  aluminum  with  specular  "Aliok" 
processed  finish  on  the  bock  sldo  ond  Ibo  coots  ot 
tfiot  block  enomel  on  the  Front  side. 

ARROW  LENS  PLATE 


Drill  signal  (wad  ond  attach  back-slots 
using  (6)  1/4" -20  ploted  broso 
msehine  screws  olth  nut  end  leek  — 
cosher. 


Anodlsed  SS  half -herd 
058"  9itek  or  twwvter 
Aluminum  Sheet  — , 


&(<£  1/8")  on  tjsei 

mounting 
S'tt      an  meet 
•rm 


RE  Aft  VIEW 

BACK  PLATE 

Note:  No  background  light  to 
ehow  between  plate  and  hood 


FRONT  VIEW 

DIRECTIONAL  LOUVER 


SIGNAL  HEAD  ACCESSORIES 

Note '  Louver  ond  lens  plates  shall  be  secured  In 
place  olth  en*  ploted  brooo  machine  screw 
ond  nut  end  oriented  as  directed  by  the  engineer 


( 


( 


STANDARD       DRAWING     NO.  87-05 

/-/- 

STATE  HIGHWAY 

CO VM 1 S  S  ION 
HELENA  .MONTANA 

VEHICULAR  SIGNAL  MOUNTINGS 

APPROVED 

^T/tTE   HIGHWAY  ENGINEER 

© 


D 

D 


B-i 


B-2 


e-3 


B-4 


B-5 


MOUNTING  ON  TYPE  II,  IHt  &  X  STANDARDS 


□ 
□ 

D 


a 


A-i 


p 


A-2" 


A-3 


A~4 


A- 5 


louver 


>ed]  E 
gr.  arrow  L 


3  r@<^  "I  louvered 
_J  yellowj 

^  green  arrow 


A-6 


A-7 


MOUNTING  ON  TYPE  I  STANDARDS 


NOTE  •  Mounting  includes  terminal  compartments. 

#  Special  mountings  t©  be  used  only  when  indicated  on  plans. 


REFERENCE"    STD.    DWG,   NO.  87-04  -  S3QNAL    HEAD  DETAILS 


I 


STANDARD       DRAWING     NO.  87-06 


STATE      HIGH  W^A  Y 

COMMISS  ION 
HELENA  ,  M  QNTANA 


PEDESTRIAN  SIGNAL  MOUNTINGS 


APPROVED 


TATE  ^HIGHWAY  ENGINEER 


don't  walk-walk 


£3" 


e-s 


w_3.T0  sid.wdk  w_4    To  sidewalk  _,. 


MOUNTING  ON  TYPE  I.  U.  TJJ,  8  X  STANDARDS 


DON'T  WALK  -WALK 


s 


To  sidewafk 

MOUNTING  ON  TYPE  I  STANDARDS 


NOTE  :  Mounting  includes  terminoi  comportments. 

REFERENCE    STD.  NO.  87-04-  SIGNAL    HEAD  DETAILS 


( 


( 


STANDARD     DRAWING     NO.  87-07 

State  Highway  Commission 
Helena  ,  Montana 

TYPE  I  STANDARD  AND  TYPICAL 
EQUIPMENT  MOUNTINGS 

Approved 

atate  ^lahwav  .Enameer 

A -3    Signal  Mounting 
When  Specified 


Terminol  comportment 
Standard  4  1/2*0.0  ot  top 
4  1/2 ' Slip  .fitter 

W-4  S  gnol  Mounting 
Wnen  Specified 


No.  II  gouge  topered  steel  pole 


Pedestrlon  push  bottom  when  specified 


•  3*«  5''  Handhole  ond  cover 
.5"  I  D.  mln.  ot  base 
«Ct,.5'8"il8"  Anchor  bolts 


Intersection 


Red  Louvered 

Yellow     L  O'jvereo 

Green  Arrow 


Red  Louvered 
Yellow  Lowered 
Green  Arrow 


Pedesfnon  push  button ■ 
when  specified 


Te  t  m  i  n  a  I 

Compartment 


)ONtr  W-2  Pedsefrion 
|WALK||    Signal  Mounting 
when  Specified 


TYPE  I  STANDARD 
WITH   A-7   SIGNAL  MOUNTING 
FOR  LEFT  TURN  LANE  SIGNALS 


TYPE  I  STANDARD 
WITH    W-2  SIGNAL  MOUNTING 
FOR  PEDESTRIANS 


TYPE  I   STANDARD  WITH 
A-3   AND  W-4  SIGNAL  MOUNTING 


PAINTING  Tne  Type  I  Siondord  sholl  recteve  two  coots  of  signol  post  yellow 
of  o  snode  approved  by  the  Engineer    See  Specif teat  Ions. 


NOTES:  Al!  sftaftt ,  belts ,  screw!,  nufi.  «nd  mothers  sholl  be  gouomzed  or 
cadmium  pioted. 

See  Plons  and  Stofidord  Drawing  Nos.  P>-05  ond  87-06  for   type  of 
signol  mountings. 


O'O.  bolt  circle 


4-  5/6"»  16"  Anchor  bolts.  Each  oncnor 
bolt  shod  hove  two  nuts  ond  two  washers. 
Anchor  bolts  ond  conduit  shall  Be  held 
in  place  by  mean*.  of  o  template  until 
concrete  hos  set     Stondorde  sholl  be 
pljmbed  by  adjusting  the  nuts  as  re- 
quired after  signols  ond  any  other 
aSvac hmcnts  are  In  ploce«  Space  be- 
tween pole  base  and  concrete  sholl  be 
filled  with  grout,  3  ports  sand  fa  one 
pari  ot  Portland  cement.  ft  3/4"  dram  nole 
shall  b«  forced   in  the  grout. 


No  6  AWG  copper  equivolens  grounding 
strop  between  onchor  bolt  and  conduit. 


**2    Closs  00  concrete  or  aquai 

13 


SECTION    A- A 
TYPE  1   STANDARD  FOUNDATION 


STANDARD       DRAWING     NO.  87-09 


STATE  HIGHWAY 

COMMISS  ION 
HELENA  ,  M  ONTAN  A 


PEDESTRIAN  PUSH  BUTTON  DETAILS 


[APPROVED^ 

HIGHWAY  ENGINEER 


PUS  H 
BUTTON 
WAIT  FOR 

WALK 

SIGNAL  0 


Porcelain  enamelled  sign 
5"x  7  3/4"  black  letters  on' 
ite  background  - 

--Arrow  to  be  left  or 
right  or  both  as 
required.  


PUSH 

but  Tom 

WAIT  FOR 

GREEN 

0  5IG&4AL  o 


Back  of  casting  shaped  to  fit 
curvature  of  post.  For  mounting 
on  pedestrian  push  button  post, 
casting  shall  be  formed  to,  top 
of  post. 

FOR    COLOR  SIGNAL 


FOR    DON'T  WALK -WALK 
SIGNAL 

PEDESTRIAN  PUSH 


( 


( 


( 


Revised  5-1-63 

Revised  11-22-68' 

5  TA  NO  A  &  D  DfSA  WING    NO.     87  -  1 0 

Effective  5-1-63 

Effective  1- 1-691 

STATE  H/CHWAV  CCMMISS  ION 
HELENA,  MONTANA 

TYPE  X     STANDARD]  AND  TYPICAL 
EQUIPMENT  MOUNTINGS, 

APPROVED 
^jkrAT&'H  G h  ViAy  ENGINEER 

8',  to',    /2'  4   />'  ARMS 
USE  12    ARM  UNLESS  OTHERWISE  SPECIFIED 


4 ■ set screws 


HfK  HO    CAP  SCREW 


CAST  IRON 
OOLE  TOP 


P/ZEbSEO  STEEL 

pol  e  rop 


ZE/AO  VA  B  LE    PAIN  TIG  HT_ 

'pole'  TOPS 


MADE    FROM  ONE 


TEEL    SHAFT  SHALi.    BE    MADE    FROM   ONE  LENOTH   OF   0EST    Gf?ADE  , 
HOT -  POLLED,    BASIC   OPEN  HEApTH   STEEL    SUEET   OF  MOT  LESS  THAU 
0/1  MANUFACTL/R E '"S    STANDARD    OAL/OE,    WAVING   ONE   LONG ITUOIHAL , 
AUTOMATICALLY,    E'LEC  TA1/OALLY    WELDED   JOINT   (    NO  IN  TEFM  ED/ATE  . 
HORIZONTAL    JOINTS  WELDS.    IT  SHALL    BE   POFZMED  INTO  A 

CS>H  TlNOC/SLY   TAA'fK.I-D    SHAFT    /HAVING     A    TAPES.    OF  APPgOX- 
IAAATELY  ,'tS"  PEAT.    FVOT.     WELDED  ?    LCWGITOtOINALLY    COLO-  gOLLEP 
UHDEP.   SUFFICIENT   P/ZESSUIZE    TO1  FLATTEN   THE   VYELP  4 

///prove,   the  physical.  cha-p acte/z  is r/cs,  of  the  metal. 

TO  INSUgE    A    YIELD    STRENGTH  IN  E*CEG5    OF   a  a  ooo  PS/. 


4'  ,  6,         HANP  HOLE  WITH 
REIN  FORCED  FRAME  f 
COYER,  LOCATED  IN  SAME 
QUADRANT  AS  MAST  ARM.  - 


;  1 


1 


l/g"  Of  A 


ii'/,-- 


<  V 


ANCHOR  BASE 


INSULATED  BUSHING  


*  6  awg  coppeg  gpouno/nc  stpap  between 
anchor  bolt,  conduit  4        bare  ground  wire 


CLASS  DO  - 
CONCRETE 

or  tqual 


4-  I /a     *  42°*  6"    ANCHOR  BOLTS    THREADED    6~ .    EACH  ANCHOR    BOLT  SHALL 
HAVE    TWO  NUTS  4  TWO  >  2  'h  "   WASHERS.    ANCHOR    BOLTS  f  CONDUIT  SHALL  BE 

HELD  IN  PLACE   BY  MEANS   OF  A   TEMPLATE   UNTIL    CONCR  ETE  HAS  SET.  STANDARDS 

shall  be  plumbed  (  raiced  by  adjusting  the  nuts  as  eeau/Reo  af~er  all 

SIGNALS,  LUMINAIRE ,    SERVICE   DROP,  E  ANY  OTHER  ATTACHMENTS  ARE  IN  PLACE . 

SPACE    BETWEEN    ANCHOR  BASE  4    CONOR  ETE    SHALL   B£   FILLED  WITH  GROUT, 

3  PARTS  SAND  TO  ONE  PART  PORTLAND  CEMENT.  FORM,  A  £x  DRAIN  HOLE 
IN   CROLJT  AT   LOWEST  POINT. 


3-C- 


y-tr  » 

ELE  VA  TION 


MIN.  TAMPED  EARTH  SEPEKATlON  | 

PANCAKE  GROUND  Z '  DIA  *  £  MHO  ( 
COPPER.  NIRE  M/fiJ.  2 '5  '  LONQ ,  PIGTAI L  ,: 
TO  EXTEND   /8'    ABOVE  FOUNDATION 


NOTES  - 

ALL    SHAFTS,  MAST  AISMS,   BOLTS,   NL/TS ,  WASHERS 
(    ANCHOR   BASE     SHALL   BE    GAL  VAN  I  ZED  OH 
CADMI UM  PLATED. 


DETAIL 


( 


G 


G 


DRAWN  10/3/67 

REVISED  11-1-68 

STANDARD    DRAWING    NO-  87-IOA 

EFFECTIVE  1-1-69 

STATE  HIGHWAY  COMMISSION 
HELENA ,  MONTANA 

STANDARD    ALUMINUM   TYPE  SO"A 

APPROVED 

POLE  CAP 
ALLOT  1»3 
W/S.S.  SCR 


MAST  ARM  LENGTH  ■ 


5/8"  ALUM.  THRUBOLT 
WITH  NUTS  &  WASHERS 
(FIELD  DRILL  AFTER 
ASSEMBLY) 


CAST  ALUMINUM 
TRANSFORMER  BASE 


l"-6 


LENGTH 
FEET 


6 
8 
10 
12 
15 
20 


i-2>-o»e 


*1 


■  MAST  ARM  LENGTH  - 


TPOLE  CAP 
ALLOY  h3 
g        W/S.S.    SCR.  1 
3 


T 


WHEN  SPECIFIED  IN  THE  SPECIAL  PROVISIONS  A  CAST  ALUMINUM  TRANSFORMER  BASE,  ALLOY  356-T4, 
WITH  ACCESS  DOOR,  SHALL  BE  PROVIDED. 

THE  SHAFT  SHALL  BE  ALUMINUM,  SEAMLESS,  ROUND  TAPERED  TUBE  OF  ALLOY  6063  AND  SHALL  BE 
FULL  LENGTH  HEAT  TREATED  AFTER  WELDINO  CN  THE  BASE  FLANGE  TO  PRODUCE  THE  T6  TEMPER  AND  SHALL, 
INCLUDE  A  It"  x  6"  REINFORCED  HANDHOLE  18"  ABOVE  THE  BOTTOM  OF  THE  SHAFT.    A  COVER  WITH 
STAINLESS  STEEL  ATTACHMENT  SCREWS  SHALL  BE  PROVIDED  FOR  THE  HANDHOLE. 

THE  BASE  FLANGE  FOR  ATTACHMENT  OF  THE  SHAFT  TO  THE  FOUNDATION  SHALL  BE  A  ONE-PIECE  ! 
CAST  SOCKET  OF  ALUMINUM  ALLOY  356.    THE  FLANGE  SHALL  BE  JOINED  TO  THE  SHAFT  BY  MEANS  OF 
COMPLETE  CIRCUMFERENTIAL  WELDS,  EXTERNALLY  AT  THE  TOP  OF  THE  FLANGE  AND  INTERNALLY  AT  THE 
BOTTOM  OF  THE  SHAFT  TUBE.    FOUR  ANCHOR  BOLT  COVERS  OF  ALUMINUM  ALLOY  U3  AND  STAINLESS 
STEEL  SCREWS  FOR  THEIR  ATTACHMENT  SHALL  BE  PROVIDED. 

BRACKET  ARMS  6<  LONG  SHALL  BE  TAPERED,  SEAMLESS  TUBES  OF  ALUMINUM  ALLOY  6063-T6 
i WITH  NOMINAL  WALL  THICKNESS  l/8".    AT  THE  POLE  END  THE  TUBE  SHALL  BE  OVALIZED  WITH  THE 

LONG  DIMENSION  IN  A  VERTICAL  PLANE.    THE  POLE  END  OF  THE  BRACKET  ARM  TUBE  SHALL  BE 
1  WELDED  TO  AN  EXTRUDED  POLE  PLATE,  ALSO  OF  ALLOY  6063-T6.    THE  PLATE  SHALL  BE  DESIGNED 
TO  BOLT  TO  THE  POLE  USING  FOUR  J"  ALUMINUM  BOLTS,  NUTS,  AND  WASHERS.    A  GROMMET  SHALL 
BE  PROVIDED  FOR  THE  if"  DIAMETER  WIRING  HOLE  BETWEEN  THE  POLE  SHAFT  AND  THE  BRACKET  ARM. 
THE  8,  10,  12,  AND  15  FOOT  BRACKET  ARMS  SHALL  BE  THE  TRUSS  TYPE  OF  DESIGN  AND  AN  UPPER 
AND  LOWER  MEMBER  JOINED  NEAR  THE  LUMINAIRE  END  OF  THE  ARM  AND  BRACED  WITH  A  VERTICAL  STRUT. 
THE  UPPER  MEMBER  SHALL  BE  THE  CONTINUOUS  OR  WIRING  MEMBER  AND  SHALL  BE  A  TAPERED  TUBE 
OVALIZED  AT  THE  POLE  SHAFT  END  WITH  THE  MAJOR  DIMENSION  OF  THE  OVAL  IN  THE  HORIZONTAL  PLANE 
AND  SHALL  HAVE  NOMINAL  WALL  THICKNESS  OF  1/8".    THE  LOWER  MEMBER  SHALL  BE  STANDARD  PIPE. 
THE  VERTICAL  STRUT  SHALL  BE  OVALIZED  STANDARD  PIPE.  .  BOTH  THE  UPPER  AND  LOWER  MEMBERS  SHALL  ; 
BE  ATTACHED  TO  THE  POLE  WITH  l/U"  THICK  WROUGHT  PLATES.    THE  UPPER  ATTACHMENTS  SHALL  BE 
MADE  WITH  FOUR  l/2"  ALUMINUM  BOLTS,  NUTS,  AND  WASHERS.    THE  LOWER  ATTACHMENT  SHALL  BE  MADE  I 
WITH  3/8"  STAINLESS  STEEL  BOLTS  AND  BLIND  NUTS  INSTALLED  IN  THE  POLE  AT  THE  FACTORY. 
WIRING  AT  THE  UPPER  ATTACHMENT  SHALL  BE  THROUGH  A  GROMMET  ED  1  i/W  DIAMETER  HOLE.  MATERIAL 
OF  THE  MAIN  BRACKET  MEMBERS  AND  THEIR  ATTACHMENT  PLATES  SHALL  BE  ALLOY  6063-T6. 

ALL  NUTS,  BOLTS,  AND  WASHERS  USED  IN  THE. FABRICATION  OF  THE  POLE  SHALL  BE  GRADE  18-8 
STAINLESS  STEEL,  ALUMINUM  ALLOY  202U-T1*  OR  6061-T6. 

A  SET  OF  FOUR  STEEL  ANCHOR  BOLTS,  1"  OR  LARGER  AS  REQUIRED,  SHALL  BE  FURNISHED  WITH 
EACH  POLE.    ANCHOR  BOLTS  SHALL  BE  THREADED  FOR  6"  AND  GALVANIZED  FOR  10"  AT  THE  THREADED  1 
END.    TWO  NUTS,  2  FLAT  WASHERS  AND  1  LOCK  WASHER,  ALL  GALVANIZED,  SHALL  BE  FURNISHED  WITH 
EACH  ANCHOR  BOLT.    THE  POLES  SHALL  BE  PLUMBED  TO  TOE  ENGINEER'S  SATISFACTION  USING  ONE  NUT 
AND  WASHER  UNDER  THE  ANCHOR  BASE  AND  ONE  NUT  AND  WASHER  OVER  THE  POLE  BASE. 

EACH  POLE  SHAFT  SHALL  CONTAIN  AN  INTERNAL  LUG  WITH  A  3/8"  DIAMETER  HOLE  AND  GROUNDING 
CONNECTOR. 

THE  POLE  SHAFT  SHALL  BE  PROVIDED  WITH  A  SATIN  FINISH  ACCOMPLISHED  BY  MECHANICAL 
ROTARY  GRINDING.    THE  SHAFT  SHALL  HAVE  A  PROTECTIVE  COATING  TO  PREVENT  STAINING  DURING 
SHIPMENT.    ALL  MATERIALS  SHALL  BE  CLEANED  AND  FREE  FROM  DENTS  AND  UNSIGHTLY  SCRATCHES. 

EACH  POLE  SHAFT  SHALL  BE  SPIRALLY  WRAPPED  WITH  PROTECTIVE  PAPER  SECURED  IN  PLACE 
WITH  TAPE  AND  SHALL  BE  EQUIPPED  WITH  A  RIPCORD  FOR  QUICK,  EASY  UNWRAPPING.  ALL  SMALL 
PARTS  SHALL  BE  BOXED. 

ALL  POLES  AND  MAST  ARMS  SHALL  BE  CAPABLE  OF  SUSTAINING  A  DESIGN  LUMINAIRE  WEIGHINO 
75  POUNDS  AND  HAVING  A  PROJECTED  AREA  OF  3.3  SQUARE  FEET  IN  AN  85  MILE  PER  HOUR  WIND  WITH 
GUST  VELOCITIES  TO  111  MILES  PER  HOUR.    MINIMUM  SAFETY  FACTOR  SHALL  BE  1,8.    ALL  MAST  ARMS 
SHALL  TERMINATE  IN  A  2"  PIPE  SIZE  SLIPFITTER  TENDON  AT  LEAST  6"  LONG  AND  PROVIDE  FOR  A 
3  DEGREE  UPWARD  TILT  OF  THE  LUMINAIRE  WHEN  THE  POLE  IS  PLUMBED  WITH  LUMINAIRE  ATTACHED. 

CLASS  "A"  CONCRETE  SHALL  BE  USED  FOR  FOUNDATIONS  FOR  STANDARDS.    EXPOSED  CONCRETE 
EDGES  SHALL  HAVE  2"  BEVELS.    FOUNDATIONS  SHALL  PROVIDE  FOR  GROUNDING  OF  THE  POLE  THRU 
BONDING  OF  A  PANCAKE  GROUND  TO  ONE  ANCHOR  BOLT  AND  TO  CONDUIT.    FOUNDATIONS  SHALL  BE 
REINFORCED  WITH  f/3  HOOPS  AT  l'O"  CENTERS  AND  8  #8  BARS  EQUALLY  SPACED.    WHEN  STEEL 
CONDUIT  IS  USED  THRUOUT,  PANCAKE  GROUND  WILL  NOT  BE  REQUIRED. 


NOMINAL  MOUNTING  HEIGHT 


1*0  FOOT       (1  PIECE) 


POLE  SIZE 


8"xl»|"x38'0' 
8"xl4"x38'0' 
8"x6"x37'2" 
8"x6"x37*2" 
10"x6"x37'2" 
10"x8"x37'2" 


GAUGE 


.188" 
.219" 
.250" 
.250" 
,219" 
.219" 


HZ  FOOT  (lor2  PIECE) 


POLE  SIZE 


8"x6"x')0,0" 
8"x6"x37'2" 
8"x6"x37'2" 
8"x6nx37'2" 
10"x6"x39'2" 
10"x6"x39'2n 


GAUGE 


.219" 
.219" 

.250" 
.250" 

.219" 
.219" 


1*5  FOOT       (2  PIECE) 


POLE  SIZE 


GAUQE 


8"x6"xi*3'0" 
8"x6"xlt3'0" 
10"x6"x43'0" 
10"x6"x'£'2" 
10"x6"x<*2'2" 
10"x8"xl>2'2" 


.250" 
.250" 
.219" 
.219" 
.219" 

.250" 


U7  FOOT       (2  PIECE) 


POLE  SIZE 


8"x6"xl*5'0" 
8"x6"x'i5'0" 
10"x6"xl*5'0" 
10"x6"xW2» 
10"x6"x42'2" 


GAUGE 


.250" 
.250" 
.219" 
.219" 
.250" 


NOTEl    USE  SHAFT  LENGTH  AS  INDICATED  OR  AS  REQUIRED  TO  GIVE  PROPER  MOUNTING  HEIGHT. 


G 


G 


DRAWN  10/11/67 

REVISED  11-1-68 

STANDARD    DRAWING  NO. 

87-12 

EFFECTIVE  1-1-69 

STATE  HIQHWAY  COMMISSION 
HELENA,  MONTANA 

TYPE  2    STANDARD   AND  TYPICAL 
EQUIPMENT  MOUNTINGS 

APPROVED 

^T ATE 'HIGHWAY  ENGINEER 

4-SET  SCREWS 


HEX  HEAD  CAP  SCREW 


STEEL  ADAPTER  WELDED 
TO  POLE  TOP 


CAST  IRON 


PRESSED  STEEL 


REMOVABLE  RAINTIGHT 


POLE  TOPS 


,  2-3/16"  SPACER  PLATES 


SCHEDULE  #40  PIPE 


FOUR  BOLT  POLE  CLAMPS 
3/16"  HIGH  STRENGTH 
LOW  ALLOY  STEEL. 


POLE  SPECIFICATIONS 

THE  STEEL  SHAFT  SHALL  BE  MADE  FROM  ONE  LENGTH  OF  THE  BEST  GRADE,  HOT-ROLLED, 
BASIC  OPEN  HEARTH  STEEL  SHEET  OF  NOT  LESS  THAN  #7  MANUFACTURERS  STANDARD 
GAUGE,  HAVING  ONE  LONGITUDINAL,  AUTOMATICALLY,  ELECTRICALLY  WELDED  JOINT 
AND  NO  INTERMEDIATE  HORIZONTAL  JOINTS  NOR  WELDS.    THE  SHAFT  SHALL  BE  FORMED 
INTO  A  CONTINUOUS  TAPER  OF  APPROXIMATELY  .IV  PER  FOOT,  WELDED  AND  LONGITUD- 
INALLY COLD-ROLLED  UNDER  SUFFICIENT  PRESSURE  TO  FLATTEN  THE  WELD  AND  IMPROVE 
THE  PHYSICAL  CHARACTERISTICS  OF  THE  METAL  TO  INSURE  A  YIELD  STRENGTH  IN 
EXCESS  OF  U8,000  PSI. 

SIGNAL  MAST  ARM  ASSEMBLY  SPECIFICATION 


THE  UPPER  AND  LOWER  TAPERED  MEMBERS  SHALL  BE  MADE  FROM  NOT  LESS  THAN  #11 
MANUFACTURERS  STANDARD  GAUGE,  BEST  GRADE,  HOT-ROLLED  BASIC  OPEN  HEARTH 
STEEL.    EACH  MEMBER  SHALL  BE  FORMED,  WELDED  AND  LONGITUDINALLY  COLD-ROLLED 
UNDER  SUFFICIENT  PRESSURE  TO  FLATTEN  THE  WELD,  FORM  A  ROUND  TUBE  TAPERED 
APPROXIMATELY  .07"  PER  FOOT  AND  IMPROVE  THE  PHYSICAL  CHARACTERISTICS  OF 
THE  METAL  TO  INSURE  A  YIELD  STRENGTH  IN  EXCESS  OF  48.000  PSI.    FINAL  h"  OF 
UPPER  MEMBER  SHALL  BE  REDUCED  TO  2"  PIPE  FOR  SLIP  FITTER  MAST  ARM  MOUNTING 
OF  SIGNAL. 

DESIGN  SPECIFICATIONS 


POLES  AND  MAST  ARMS  SHALL  BE  CAPABLE  OF  SUSTAINING  AT  THE  END  OF  THE  MAST 
ARM  SIGNALS  HAVING  A  MAXIMUM  WEIGHT  OF  135  POUNDS  AND  A  DESIGN  WIND  DRAG 
FORCE  NOT  EXCEEDING  90  POUNDS.    MINIMUM  SAFETY  FACTOR  SHALL  BE  1.82  ON 
YIELD  STRENGTH  FOR  WEIGHT  LOAD  AND  BASIC  WIND  PRESSURE  OF  23  PSF. 


NOTES: 


ALL  SHAFTS,  MAST  ARMS,  BOLTS,  NUTS, 
GALVANIZED  OR  CADMIUM  PLATED. 


WASHERS  AND  ANCHOR  BASE  SHALL  BE 


BOTTOM  10  FEET  OF  THE  POLE  SHALL  RECEIVE  TWO  COATS  OF  SIGNAL  POST  YELLOW 
OF  A  SHADE  APPROVED  BY  THE  ENGINEER.     (SEE  SPECIFICATIONS) 


SEE  PLANS  AND  STANDARD  DRAWING  NO'S  87-OJ*, 
SIGNAL  MOUNTING. 


87-05  &  87-06  FOR  TYPE  OF 


#6  AWG  COPPER  GROUNDING  STRAP  BETWEEN  ANCHOR 
BOLT,  CONDUIT  AND  #6  BARE  GROUND  WIRE. 


4  ANCHOR  BOLTS  THREADED  6".    EACH  ANCHOR  BOLT  SHALL  HAVE  TWO 
NUTS  AND  TWO  5/16"  x  2£"  WASHERS.    ANCHOR  BOLTS  AND  CONDUIT 
SHALL  BE  HELD  IN  PLACE  BY  MEANS  OF  A  TEMPLATE  UNTIL  CONCRETE 
HAS  SET.    STANDARDS  SHALL  BE  PLUMBED  AND  RAKED  BY  ADJUSTING 
THE  NUTS  AS  REQUIRED  AFTER  ALL  SIGNALS,  SERVICE  DROP,  AND 
ANY  OTHER  ATTACHMENTS  ARE  IN  PLACE.    SPACE  BETWEEN  ANCHOR 
BASE  AND  CONCRETE  SHALL  BE  FILLED  WITH  GROUT,  3,  PARTS  SAND 
TO  ONE  PART  PORTLAND  CEMENT.    FORM  A  3/4"  DRAIN  HOLE  IN  GROUT 
AT  LOWEST  POINT.    CLASS  "A"  CONCRETE  SHALL  BE  USED  FOR  FOUND- 
ATIONS FOR  STANDARDS.    EXPOSED  CONCRETE  EDGES  SHALL  HAVE 
2"  BEVELS.    FOUNDATIONS  SHALL  PROVIDE  FOR  GROUNDING  OF  THE 
POLE  THROUGH  BONDING  OF  A  PANCAKE  GROUND  TO  ONE  ANCHOR  BOLT 
AND  TO  CONDUIT.    FOUNDATIONS  SHALL  BE  REINFORCED  WITH  #3  HOOPS 
AT  l'-O"  CENTERS  AND  8  MB  BARS  EQUALLY  SPACED.    WHEN  STEEL 
CONDUIT  IS  USED  THROUGH  OUT,  PANCAKE  GROUND  SHALL  NOT  BE  USED. 


N  4"  MIN,  TAPERED  EARTH  SEPARATION 

V  PA f CAKE  GROUND  2'  DIA.  #6  MHD 
COPPER  WIRE  MIN.  25'  LONG  PIGTAIL 
TO  EXTEND  18"  ABOVE  FOUNDATION 


TYPE  2  SIGNAL  STANDARDS 

POLE 

ANCHOR  BOLT 

BRACKET  LENGTH 
FEET 

SIZE  GAUGE 

SIZE 

CIRCLE 

PROTRUSION 

FOUNDATION 
DIMENSIONS 

15»  20,  &  25« 

8.5"x6.0"xl?'6"  7 

l|"xl»8" 

11$* 

2  J/1*" 

2,0"ta6'0" 

30'  *  35* 

10.0"x7.8"«17'<"  7 

lt"«60" 

13fc" 

3  3/8" 

2,0"6x7,6" 

f 


State   Highway  Commission 
Helena  ,  Montana 


STANOARD 


TYPICAL    WIRING  DIAGRAM 
OF   SERVICE  EQUIPMENT 


DRAWING    NO  87-18 


Approved 


120/240  VOLT  HIGHWAY  LIGHTING  INSTALLATION 
OVERHEAD  CONDUCTOR 


CBSue 
Arnpe 

Roloy  Sii« 
Amp« 

Mm  Wire 
Six  AW8 

Min.  Conduit 
Size  -  Inch 

30 

30 

e 

1  1/4 

50' 

SO 

6 

1  1/2 

70 

100 

4 

1  1/2 

NOTE:  Minimum  wire  ond  conduit  sizes  shod  opply  unlets 
Indicated  otherwise 


Service   Drop  by  Utility 


14  AWG 


Auto  -  Off  •  Monuol 
3-  Point  Switch  


Ground  Rod 


Fuse 
5A 


D 


i  4 


-Photo  -  electric  unit  at  top  0/  pole 
 CUT; A 


CKT-  B 


To  Lights- 


Conduit.  Entronce  Fitting 
B  Meter  Socket 


—  Circuit  Breaker,  2  pole 
-Raintight  cabinet 


Relay,  2  pole 


SIGNALS  AND   120/240  VOLT  HIGHWAY  LIGHTING  INSTALLATION 


tot 

IN 

LIGHTING 

CBS„e 
Amps 

MmWrre 

size  AWG 

CSS.ie 
Amps 

Reloy  Rating 
Amps 

*ire  Srre 
AWG 

30 

e 

20 

 30 

30 

50 

6 

30 

 8. 

6 

70 

4 

SO 

SO 

6 

100 

2 

70 

100 

4 

Mom  circuit  breoker 
2  pole. 


Signal  circuit  breaker 
•ingle  pole,  15 amp 


Ground  rod 


Meter  Socket,  conduit;  wire, 
I       ft  enfronce  tMtinq 


"]^B»inlifllit  Cobmet 
I 

Mon-Otf  -  Auto.  Smlch 


Lighling  circuit  breoker 
|    2  pole 

*I4  AWG 

Fuse.  5  omp 


Reloy,  2  pole 
To  Photo-electric  unit 


To  Lighting 


Neutrol 

To  Signal  Controller 


e 


DRAWN    10-1 8-67 


REVISED 


11-1-68 


EFFECTIVE  1-1-69 


STANDARD  DRAWING  NO.  87-21 


mm^.KYmmZS5im  LOOP  DETECTOR 


JSTALLATIOM  DETAIL 


APPROVED 


NUMBER  OF  TURNS  AS 
INDICATED  ON  PLANS 


LOOP  WIRE  LAY 


DIMENSION  AS  INDICATED 
  ON  PLANS 


DIMENSION 
AS 

INDICATED 
ON  PLANS 


OVERLAP  DIAGONAL  CUTS  SO  THAT 
SLOT  IS  FULL  DEPTH  AT  TURN  POINTS 
OR  MERELY  CHIP  SHARP  INNER  CORNERS . 


THE  LOOP  WIRE  SHALL  BE  #12  TYPE  UF. 

THE  SLOT  SHOULD  BE  BRUSHED  OR  BLOWN,  CLEAN 
OF  ALL  LOOSE  MATERIALS.    THE  LOOP  WIRE 
SHOULD  BE  CAREFULLY  PUSHED  INTO  THE  SLOT 
WITH  A  BLUNT  STICK  TO  AVOID  DAMAGING  ITS 
INSULATION.    AN  ELASTIC  EPOXY  RESIN  COM- 
POUND SHALL  BE  USED  FOR  SEALING  THE  SLOT 
AND  ANCHORING  THE  WIRE  LOOP  SECURELY. 
RESISTANCE  OF  THE  WIRE  LOOP  TO  GROUND 
SHOULD  BE  CHECKED  AFTER  THE  WIRE  IS  PLACED 
IN  THE  SLOT,  BOTH  BEFORE  AND  AFTER  THE 
SLOT  IS  SEALED.    A  RESISTANCE  OF  LESS  THAN 
10  MEGOHMS  INDICATES  A  FAULTY  SPLICE  OR 
WIRE  INSTALLATION  WHICH  SHALL  BE  CORRECTED 
BEFORE  THE  ROADWAY  LOOP  IS  SEALED  IN  PLACE. 

THE  ROADWAY  LOOP  WIRE  SHALL  BE  TERMINATED 
IN  A  WATERPROOF  4"x4"x4"  PULL-BOX  AT  THE 
SIDE  OF  THE  ROAD  AND  CONNECTED  TO  2  CONDUC- 
TOR UF  WIRE  WITH  A  SOLDERED,  WATERPROOF 
SPLICE  FOR  THE  LEAD-IN  RUN. 


DEPTH  OF  CUT 


1"  BEVEL 


•.-  I  PULL-BOX  I  •  V  i  V  . 
a  •  1   _l  *• 


CONCRETE  ENCASEMENT  PAD  FOR 
LOOP  DETECTOR  PULL-BOX 


CROSS  SECTION 

SOLID  LINES  SHOW  SAW  CUTS  USED  TO  ACCOMMODATE  ROADWAY 
WIRE  LOOP.    DOTTED  LINES  SHOW  UNUSED  SAW  CUTS. 


THE  PULL-BOX  SHALL  BE  ENCASED  IN  A  2'  DIAMETER 
BY  6"  DEEP  CLASS  "A"  CONCRETE  PAD,  AS  DETAILED 


DRAWN  10-19-67 


REVISED 


11-1-68 


EFFECTIVE  1-1-69 


STANDARD  DRAWING  NO.  87-22 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


APPROVED 


WATERTIGHT  CONNECTORS 


'//-**  OR 
IIGHWAY  ENGINEER 


TYPES  1,  6  &  11 


TYPES  2,7,12  &  16 


IDENTITY  NO. 

DESCRIPTIVE  SYMBOL 

&  WIRE  SIZES 

! 

8   r—  8 

2 

11 

12 


16 


17 


10 


PLUG  AND  RECEPTACLE  HOUSINGS  SHALL  BE  MADE 
OF  WATER-RESISTING,  SYNTHETIC,  RUBBER  CAP- 
ABLE OF  BURIAL  IN  THE  GROUND  OR  INSTALL- 
ATION IN  SUNLIGHT.    EACH  HOUSING  SHALL 
PROVIDE  A  SECTION  TO  FORM  A  WATERTIGHT 
SEAL  AROUND  THE  CABLE,  AND  A  SECTION  TO 
PROVIDE  A  WATER-SEAL  BETWEEN  THE  TWO  HOUS- 
INGS AT  THE  POINT  OF  DISCONNECTION.  EACH 
KIT  SHALL  BE  SUPPLIED  WITH  SUFFICIENT  SIL- 
ICONE COMPOUND  TO  LUBRICATE  METAL  PARTS  AND 
THE  RUBBER  HOUSINGS  FOR  EASY  ASSEMBLY. 

WHERE  INDICATED  A  COPPER  PIN  AND  A  COPPER 
RECEPTACLE  BOTH  OF  AT  LEAST  90$  CONDUCT- 
IVITY SHALL  BE  CRIMPED  TO  THE  CABLE.  THE 
RECEPTACLE  SHALL  ESTABLISH  CONTACT  PRES- 
SURE WITH  THE  PIN  THROUGH  THE  USE  OF  A 
COPPER  BERYLLIUM  SPRING  AND  SHALL  BE 
EQUIPPED  WITH  A  DISPOSABLE  MOUNTING  PIN. 
THE  PIN  SHALL  BE  OF  AT  LEAST  HALF-HARD 
MATERIAL  AND  THE  CRIMPING  PORTION  SHALL 
BE  FULLY  ANNEALED  WHILE  THE  REST  OF  THE 
PIN  IS  MAINTAINED  IN  ITS  ORIGINAL  STATE 
OF  HARDNESS.    THE  RECEPTACLE  SHALL  BE 
FULLY  ANNEALED.    THE  PIN  AND  RECEPTACLE 
SHALL  LOCK  TOGETHER  SO  THE  CONNECTION 
WILL  BE  MAINTAINED  WHEN  A  MINIMUM  FORCE 
OF  20  POUNDS  TENSION  PULL  IS  APPLIED  TO 
THE  ATTACHED  CABLES. 

FUSED  CONNECTOR  KITS  SHALL  CONTAIN  A  PAIR 
OF  SPRING  LOADED  90£  CONDUCTIVITY  CONTACTS 
FOR  GRIPPING  A  STANDARD  MIDGET  FERRULE 
TYPE  FUSE.    THE  CONTACTS  SHALL  BE  FULLY 
ANNEALED  AND  ADAPTED  TO  BE  CRIMPED  TO  THE 
CABLE. 


TYPES  3,8,13  &  17 

X 


TYPES  4,9,14  &  18 


0 

<s>pac 
0 


TYPES  5,  10  &  15 


f 


f 


STANDARD     DRAWING     NO.  87-42 

State  Highway  Commission 
Helena  ,  Montana 

LIGHTING    BRACKETS  AND 
INSTALLATION  DETAILS 

Approved 

estate  Wiahwav  \Enaineer 

TYPE    I    LIGHTING  BRACKET 


TYPE    2    LIGHTING  BRACKET 


Brack** 

Spread 

"A" 

Arm 

"8" 

6' 

24" 

8' 



10' 

12' 

14' 

38" 

16' 

5tf 

18 

62" 

2d 

62" 

STANDARD     DRAWING     NO.  87-43 

Sto»e   Highway  Commission 
Helena  ,  Montana 

Approved 

GUY  S  ANCHOR    ASSEMBLIFS  aB>*-u-**a 

£jbtate  £wiqfiway  EnqiMier 

c 


STANDARD       DRAWING     NO.  87-44 


STATE  HIGHWAY 

COMM I S  S  ION 
H  ELENA  .MONTANA 


TIE  WIRE  DETAIL 


APPROVED 
TATE  VHI(JMWAY  ENGINEER 


S/D£  T/E  DerA/L  View 


CONDUCTOR 

S 1 Z  E 

LENGTH 

INCHES 

TOP  TIE 

'  SIDE  TIE 

4  Copper  Wire 

§ 

50 

56 

6  CoDDer  Wire 

3 

..  46, 

2  ACSR 

60 

4  ACSR 

; 

56 

Tie  wire  for  copper  conductor  § 
onneoled  copper. 


f. 


t.  Guy 


C.  ANGLE  ASSEMBLY 

INSULATED  SWINGING  CLEVIS 
30°- 60°  ANGLE 


ITEM 


MATERIAL 


Bolt,  machine,  5/8",  »  required  length 

Wosher,  2  1/4" «  2  1/4%  3/16",  3/16"  hole 

Bolt,  eye,  5/8"s  required  length 

Connectors,  as  required 

Bolt,  double  upset,  insulotert 

Brocket,  insulated 

Clevis,  swinging,  insulated 

Guy  attachment ,  45°  ongle  thimble  eye 

Lock  nut ,  MF 

Dead-end  loop 


ASCR  or  copper  conductor' 


D.    DEAD  END  ASSEMBLY 

INSULATED  SWINGING  CLEVIS 
OVER  60a  ANGLE 


:  ■ 


ym^j&Hvm  < 

STANDARD       DRAWING     NO.  87-52 

STATE  HIGHWAY 

COMMISSION 
HELENA  .MONTANA 

INSTALLATION  DETAILS 
OVERHEAD  CONDUCTOR-STEEL  POLES  - 

APPROVED  f-f 

Ballast 


Aerial   Ballast  Clamp,  l/4"x  I  1/2"  Galv. 


Luminaire  Arm 


Wire  Inlet 
1  1/2"  i.D.  Insulating  Bushing 

Secondary  Conductor 


Steel  Pole 
Primary  Conductor 

Clevis  ,  cross  arm  type 


WICBemrte  Bolt 
Washer 


Insulator 


BRACKET  ASSEMBLY  5  to  60®  ANGLE 

Primary  conductor 
Insulator 
Double  upset  bolt 

THROUGH  RUN  ASSEMBLY  0  to  5®  AW6LE 
c,ev5i^insuwo?  "  '  1 

25)  ^  Conductor 


Eye  bolt 
Thimble  eytnwt  5/8"  45® 


DEAD  BUB  ASSEMBLY  OVER  60°  ANGLE 


Drawn     S~  I  ~  66 


REVISED 


EFFECTIVE 


STANDARD  DRAWING  NO. 


State  Highway  Commission 
Helena,  Montana 


REGULATORY  SIGN  PANEL  SPECIFICATIONS 


J7-+-Cg 


SIGN  NO. 

PANEL  SIZE 

LETTER  SIZE 

MARGIN 

BORDER 

CORNER 

RADIUS 

HOLE 
CENTERS 

VERT 

H0RZ. 

RI  -  1 

24  X  24 
30  X30 
36  X36 

8"C 
!0"C 
S2"C 

% 
% 

\  1  — 

1  8 
24 
30 

RI  -  2 

36X  36  X36 
60X60  X60 

6"D 
S0"D 

% 
% 

% 

I 

l'/2 

24 
40 

R2-  I 

24X30 
48X60 

4"E,4"E,I0"E 
8  0,  8  D,  16  D 

% 
% 

% 

\ 

l!/2 
3 

24 
26 

30 

R2-2A 

24X30 
48X60 

4"D,4"  D,4"DS  8"E 
8"D98"D,8"D,  I6"E 

% 

.  % 

% 
\ 

life 
3 

24 
26 

30 

R2-3A 

24X  30 
48X60 

4"D,4"D,4"D,  8"E 
8"  0,8"  D,8"D,i6"E 

!'/2 
3 

24 

26 

30 

R2-II 

24X30 
48X60 

4"C 
8"C 

% 

% 
\ 

1  % 
3 

24 
26 

30 

lit  A  OH 

!0"D 
8"D,5"C 
8"D 
8  D 

1/ 

£. 

1  o 
!  £ 

R3~  1  8 
!    R3-  2 

24  X  30 
48  X  60 

6  D,  5  D,  5  D 
I2"D  I0"D  I0"D 

"3.  i 

  -   

% 
c 



i  it 

3 

24 
26 

5U 

R3-4 

24X30 
48  X  60 

5"D,  8"F,  5"D 
!0"D  !6"F  !0"D 

% 

'4 

% 

'8 

life 
3 

24 

30 

R3-5 

30  X  36 

6"D 

!/ 
'2 

\ 

30 

30  X  36 

i  / 

^4 

« 

i  % 

30 

R3-7 

30X  30 

4"C,5"C,4"C 

3/4 

1/8 

24 

R3-8 

30  X  30 

4"D 

3/4 

l7/8 

2  4 

K  ^  —  j 

24X  30 
48  X  60 

6"D 
!2"D 

% 

% 

% 

life 
3 

24 

26 

30 

24X  30 
48  X  60 

6"C 
I2"C 

% 
% 

sf/2 

3 

24 
26 

30 

i     D  A  _  'S 

24X30 
48X60 

4"D 

8"D 

% 
% 

% 
% 

i  \ 
3 

24 
26 

30 

r\4  —  7 

24X30 
48  X  60 

5"D 
I0"D 

% 

i 

1  )fe 
3 

24 
26 

30 

R4-S0 

24X30 
48X60 

3"C 
6"C 

 ~=  — 

% 

% 

life 
3 

24 

26 

30 

R4-IS 

24X30 

A  Q  V  C  O 

4b  A  bU 

4"D,4"CS  4"C$4'*C 
8  D,  8  C,  8  C,  8  C 

% 
3a. 
/4 

% 

78 

s!/2 

5 

26 

30 

R5-  S 

24X24 
36X36 

6"C 
8"D 

% 

% 
7/8 

2s/4 

!  8 
30 

R6-  S 

36  X  12 

4"D 

"8 

iV2 

9 

R6-3 

24X30 
48X60 

5"C 
!0"C 

3/4 

 % 

7/8 

!'/2 

3 

24 
26 

30 

R6-8 

24X  30 

5"C 

% 

% 

life 

24 

i 

R6-4 

24X30 

6"D 

% 

% 

|«/2 

24 

-r— 

1   RIO  - ! 

24  X  30 
48X60 

5"C 
!0"C 

% 
% 

% 
\ 

t!/2 

3 

24 

26 

so 

f 
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II- 1-68 

STANDARD  DRAWING  NO.         88  "03 
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State  Highway  Commission 
Helena,  Montana 

WARNING  SIGN   PANEL  SPECIFICATIONS 

Approved  u~»f-6>g 
fs^at^H^^^y  Engineer 

SIGN  NO. 

PANEL  SIZE 

LETTER  SIZE 

MARGIN 

BORDER 

HOLE  i 
CENTERS 

RADIUS 

VERT 

HORZ. 

Wl-  1 

30  X  30 

% 

!7/8 

30 

WI-2 

30  X  30 
36  X36 
48  X  48 

!/ 

lZ 
% 

X 

3/ 

% 

i  % 

1  /e 

2«/4 
3 

30 
36 
22 

36 

W8-3 

30  X  30 

«/2 

% 

30 

WI-4 

30  X  30 
36  X  36 
48  X  48 

/2 

% 
X 

3a, 
\ 

1  /8 
2'/4 
3 

30 
36 
22 

36 

W!-5 

30  X  30 
36X36 

5/8 

X 
\ 

l7/8 
2'/4 

30 
36 

Wl-6 
WI-7 

48  X  24 

 1 

1  ?8 



18 

30 

W3-I 

30X30 
36X36 

6"D,  6"C 
7"D,  7"C 

l/2 
% 

X 
\ 

!?/8 
2I/4 

30 
36 

W3-2 

30X30 
36X36 

6"C 
7"C 

\ 

l7/8 

2'/< 

30 
36 

W3-3 

36X36 

6"D 

% 

\ 

z% 

36 

W4-S 

OU  A  OU 

36  X  36 
48X48 

0  L 
6"C 
8"C 

l/_ 
'2 

% 
\ 

/4 
\ 

\  vA 

\  7/n 
1  '8 

2!/4 
3 

30 
36 
22 

36 

W4-2 

36X36 
48X48 

See  standard 

DRWG.  NO.  88-16 

% 
3/4 

\ 

2'/4 
3 

36 
22 

36 

W5-  1 

30 X  30 
36  X  36 

5"D 
6"D 

l/2 
% 

X 

\ 

\\ 
2</4 

30 
36 

W6-S 

36  X  36 
48X48 

5"D 
7"D 

% 
3/4 

\ 

2'/4 
3 

36 
22 

36 

j  W6-2 

36X  36 
48X  48 

5"D 
7"D 

% 

\ 

2>/4 
3 

36 
22 

36 

1  W6-4 

48X48 

9"C,9"C 

% 

22 

36 

j  W6-5 

30  X  30 
36  X  36 

6"C96"C 
8"C,  8"C 

% 

l7/8 
2'/4 

30 
36 

WIO-I 

36  DIA. 

8"E,  33/4"  BARS 

'/2 

% 

30 

WI2-3 

30  X  15 

6"C  NUMERALS 
8"C  LETTERS 

% 

24 



WI3-S 

I8X  18 
24  X  24 

8"C,  3"E 
!0"C,4"E 

% 
% 

% 
% 

I  vz 

life 

15 
18 

WI3-5 

30X36 
48X60 

5E,  I0E,  4E 
8E,  I6E,  6E 

'/2 
3/4 

*4 

% 
3 

30 
26 

30 

X  l-l 

12X24 
12X36 

3%"  BARS 

1  v2 

I'fe 

18 
30 

X3-2 

15  X  15 
I8X  18 

Nine  3" 
Reflector  buttons 

1  k2 

life 

15 

15 

Gp 
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ROUTE  MARKER    PANEL  SPECIFICATIONS 

Approved^  iw-tg 
tfState<1Highway  Engineer 

r              ■   --  - 

S3GN  NO 

PANEL  SIZE 

LETTER  SIZE 

1ARGS 

N 

BORDER 

CORNER 
RADIUS 

HOLE 
CENTERS  [ 

VERT. 

HORZ.j 

Ml  -  S 

24X24 
28  X24 

3"E.  10" 

D 

9/l6 

% 

18 

Mi-  2 

24  X24 

1  DIGIT  12" 

2  DIGIT  12" 

D 
C 

18 

MS-3 

2!  X  18 

i  Wc 

i  '/e'D 
6"D 

9/|6 

15 

MS-4 

24  X24 
36  X36 

2k2"C 
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Thru 
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Thru 
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7"C 
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8/2 
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S5* 

NOTES 

(t)  Holes   for  these  signs  must  be  spaced  horizontally  when  mounted   wFn  back  braces.      See  Standard  Drawings 
No.   88  -  78  &88~  79-     Generally  speaking,  the  vertical  hole  spacing  will  only  be  necessary  when  a 
single  column  of  route  markers  is  mounted  on  a  treated  timber  post. 

(■&)  Signs  having  numbers  ending  in  A  or  B  shall  not  have  a  margin. 
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8"  SERIES  'C 
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5" 
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6"  SERIES  'C' 
6" 
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4" 

6"  SERIES  'C' 
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6"  SERIES  'C' 


R2- 


R4-I0 


NCVE  • 

ALL  SIGNS  ON  THIS  SHEET  ARE  48"  X  60" 

THE  R2-II,  R4-S0  &  R4-II  SIGNS  HAVE  %" 
MARGINS   7/8  BORDERS  AND  3" CORNER  RADII. 
THEY  ARE  BLACK  ON  REFLECTORIZED  WHITE. 

THE  R4-7  SIGN  IS  REFLECTORIZED  WHITE  ON  BLACK 
WITH  A  I"  BORDER  AND  3"  CORNER  RADII. 


no: 


driving: 


SHOULDER 


6  «/2" 
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5" 
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5" 
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5" 

14* 
5" 
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R4-7  (HORIZONTAL  ARROW) 
R4-8     (30®  ARROW) 
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State  Highway  Commission 
Helena,  Montana 

STANDARD    R2-I2  SIGN 
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R2- I 2  ,  Black  legend  on 
a  White  Reflectorized  Background 
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REASONABLE  8  PRUDENT 


NIGHT 


55 


TRUCK 


50 


R2-I2 
132"  X  84" 

NOTE: 

CENTER  I  '/2"  BAR  BETWEEN  LINES  I  a  2 
DASHES  IN  LINES  2,3,8  4  ARE  I  "WIDE. 
THE  MARGIN  IS   '/2"  AND  THE  BORDER  IS  2". 
THE  CORNER  RADIUS  IS  12  " 


I  2  '/2" 

10"  Series 'd' 

ll" 


lO'A" 


Series  D  8  5    Series  C 


Series 'd' 
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Helena,  Montana 
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DO  NOT 
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LINE  IS  IN 
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4"  SERIES 

2  '/2" 

2"  SERIES 

2" 
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2" 

2"  SERIES 
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R4-I2 
24  X  30 
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BORDER  =  %" 
CORNER  RADIUS  =  l'/2" 
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S!! 
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2  SERIES 
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24  X  30 
MARGIN  *  %" 
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CORNER  RADIUS  =  l'/2" 
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2" 

4"  SERIES  'b' 

2" 
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4"  SERIES  'C 
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4"  SERIES  'C 
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4"  SERIES  'C' 


4" 


4"  SERIES  'C 


4"  SERIES  'C' 


6" 

NO 

8"  Series  D 

4" 

u 

12"  Series  F 

!4" 

TURN 

8"  Series  D 

>  • 

6" 

Marg/'n=5/& 
Border  =  7/&" 
Corner  Radius  =  2' 


Note : 

R3-4  and  R3-/0  Srio//  have  black  legend  on 
White  reflectoriztd  background. 

For  median  widths  of  76  feet  or  less,R3- 10 
Signs  shall  be  mounted  back  to  back. They  shall 
be  placed  at  the  centerline  of  the  median 
and  on  the  side  of  the  U-turn  away  from  the 
nearest  interchange.  Median  widths  greater 
than  76  feet  will  require  seperate  installations 
x>n  either  side  of  the  If-  turn  at  specified 
clearance.  For  openings  through  median  guard 
rails,  the  sign  post  shall  be  placed  in  line  with 
guard  rail  post. 


Design  'b'  delineator  as 
specified  in  Standard 
Drawing   No.    88  "91 


U-TURN  MEDIAN  OPENINGS 
(See  Std.  Dwg.  11-03) 
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W8-9 
30  X  30 

NOTE 

Warning  sign  W8  -  0  shell  have 
black  legend  and  borders  on  a 
reflectorized  yellow  background.  The 
Bureau   of  Public  Roaas  "STANDARD 
ALPHABET"  shall  be  used. 


W9-5 
30  X  30 


NOTE 

Warning  signs   W9~2,  W9~5, 
8   W9-6  shall  have  black  legend  and 
borders  on  a  yellow  background.  The 
Bureau   of  Public  Roads  "STANDARD 
ALPHABET"  shall  be  used. 
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note: 


ROUTE  MARKERS  WILL  BE  REFLECTORIZED 
WITH  WHITE  LEGEND,  NUMERALS  AND 
BORDERS  ON  A  STANDARD  INTERSTATE 
GREEN  COLOR  BACKGROUND, 


BUSINESS  INTERSTATE  SHIELD 
GUIDE  SIGNS 
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X      TO    BE    USED    WITH    STANDARD    24     U   S.  SHIELD 
XX      TO    BE    USED    WITH    STANDARD     30"   8    36"   U.S.  SHIELD 
XXX      TO    BE     USED   WITH    STANDARD    42"   U.S.   SHIELD  a  ALL    INDEPENDENT  USE 
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TYPICAL    GUIDE  SIGN  LAYOUT 
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Margin  =  '/2 
Border  =  2M 
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n_r 
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12"  Upper   Case  Letter 

16"  Upper  Case  Letter 
12"  Lower  Case  Letter 


25"  (f)  x    21  %{a) 
Type   "B"   Arrow  © 
45°  angle. 


Dimensions    shown   are   typical  only  ;    see   plans  for   actual  sizes 


SIGN     DESIGN  SPECIFICATIONS 


Smaller  Dimension 

Corner  Radius 

of  Sign 

O'-O"     TO  2-6" 

3" 

3'-0"    TO     4'- 6" 

6" 

5-0"     TO  6-6" 

9" 

7-0"     S  Greater 

12" 

Largest  Letter 
on  Sign 

Margin 

Border 

8"  Letters    or  Less 
Greater    Than  8" 

'I 

1" 
2" 

NOTES 


1.  All    Interstate    and    U.S.    Route   Markers,    and    all   Arrows   used  on    Guide    Signs    must    conform  to 
those     shown    in    the    AASHO     "  Manual   for    Signing    and    Pavement    Markings"    1961    Interstate  Edition. 

2.  All    State    Route    Markers    must   conform   to  those    shown  in   Standand  Drawings   88-27  8  88-28. 


3.  Guide  Signs  shall  have  white  legend  and  border  on  an  Interstate  Green  background.  Legend, 
border,    and    background     shall    be     ref  lectorized. 

4.  Series  "E"  Letters  in   Type  "A"  or  "B"  demountable  legend  shall  be   used    unless  otherwise  specified. 
Legends   eight   inches   or  less  may  be  either  demountable  or  direct  applied   cutout  letters. 

5.  Signs    to  be   overlaid    shall  have    Type    "C"  direct   applied   cutout  legend   and  border. 
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INFORMATIONAL  SIGNS  -  REST  AREA 


0  MOLiSZZ 
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12'-  0"  x  5'-  0" 
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2I7/8M  x  25" 
Type  "B"  Arrow   at  45* 
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NOTES: 

Informational  guide  signs  shall  have  white  legend  and  border 
on  a  Interstate  Biue    background.    Legend,  border  and 
background  shall  be  ref  lectorized.    Type  A  or  B  removable  copy 
shall  be  used.    (See  Standard  Specifications) 
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STANDARD  DRAWING  NO.  88-38 

State   Hiahwnv  Commi^i 
He lena  ,  Montana 

on 

F 

>R!MAR 

N6-2      STREAM    NAME  SIGN 
f   a   SECONDARY  ROUTES 

Approved^, 

Stale  Hiqnwav  Enq  r 

YELLOWSTONE! 


RIVER 


ra 


-4  70 


VARIABLE 


TROUT  CREEK 


VARIABLE 


NOTES: 

1.  SIGN  SIZE  VARIES  WITH  LEGEND. 

2.  SIGNS  OVER  36"  WIDE   SHALL  HAVE    2"x  4" 
BACK  BRACES. 

3.  SIGN    FACE    a  LEGEND: 

-  REFLECTORIZED   GREEN  BACKGROUND. 

-  4"  SERIES  'D'   REFLECTORIZED  WHITE  LETTERS. 

-  3/8"  MARGIN. 

-  5/8"  REFLECTORIZED  WHITE  BORDER. 

-  11/2"   CORNER  RADII. 


TEES. 


Drown  6-24-68 


EWtctjvt 


STANDARD  DRAWING  NO.  88-39 


State  Highway  Commission 
Helena ,  Montana 


WEIGH  STATION  SIGNS 


NOTE 

WEIGH  STATION  GUIDE  SIGNS  SHALL  HAVE  WHITE 
LEGEND  A  NO  BORDER  ON  INTERSTATE  GREEN  BACK- 
GROUND LEGEND,  BORDER,  AND  BACKGROUND  SHALL 
BE  REFLECTORIZED.   TYPE  A,B  REMOVABLE 
COPY  SHALL  BE  USED.  (SEE  STANDARD  SPECIFICAT- 
IONS). 


9"R 


: "  r 


WEIGH 
STATION 


12"  U.C. 


I2"U  C 


IO"U.C. 


WS-I 

9'-0"X6'-0" 

12"  Num. 


//2 - 


station: 

u/a  miles: 


12"  U.C. 
IZ"U.C. 


10"  U.C. 


9'-0"X  6'-Os 


■\/r 


—  (2"R 


all  trucks: 
commercial 
vehicles" 
next  right! 


(O  U.C. 


fO"U.C. 


10"  U.C. 


«oMu.c. 


RJI-J  \    ^1/2"  — 

II  -O^XT'-O"      X   2"— 

WHITE  REFLECTORIZED  LEGEND 
ON  BLACK  BACKGROUND. 


1/2  - 
—  2' 


^=2 


Jl0MU.C. 

/o"u.c. 


I6-//8 


WS-3 

8'-0"X6'-0" 

rYPE  "e!  arrow 

14- 1/4"  X/7- 1/4"  AT  45° 


1/2" 


-I2'R 


RIGHT  LANE 


open  closed: 


Jio"u.c. 


JO"  U.C. 


0"U.C 


I«o"u.c. 


WS  -2 

l2'-0"X8'-0" 


To  Be  Designed  By  Electrical  Dept. 


i 


Drown  9-1-64 


Revised 

-1-  68 

9-1-70  1 

Effective 

1-1-71  1 

STANDARD  DRAWING  NO.  88-47 


State  Highway  Commission 
Helena,  Montana 


STANDARD  REST  AREA  &  INFORMATION  SIGNS 


NOTES: 

1.  ALL  SIGNS  ON  THIS  PAGE  SHALL  HAVE  GREEN 
LEGEND  AND  BORDERS  ON  A  WHITE  REFLECTORIZED 
BACKGROUND. 

2.  ALL  DIRECTIONAL  ARROWS  SHALL  BE  THE  INTER 
STATE  TYPE  "B"  ARROW,  9  9/i6"  X  8  7/l6  ". 


3.  SEE  D4-2  8  N7-I  FOR  TYPICAL  SIGN  PANEL 
DETAILS.  (BORDER,  MARGIN,  ETC.  ) 

4     SIGNS    ON    THIS    PAGE    ARE  TYPICAL 
SIGNS.     SEE    PLAN    SHEETS     FOR  ACTUAL 
SIGN  LAYOUTS. 


36  X  18  X  30 


-MOUNTING  BOLT  HOLES 
2'-0"  CTR.  TO  CTR 


2X4  X  36- 


Sign  Post  or  Pole 


48  X  48 


Se 


ROADSIDE 
TABLES 


99/l6" 


REST 
AREA 


Mileage  is 
variable 


36  X  18  X  30 


VARIABLE- 


14 

"  '/2  M  I  " 


r-  8 — i 

if  I         /:';■"  Seriei 

Vim 

R=l'/2- 

36  X  18  X  30 

BS?-2 

DIRECTIONAL  ARROW 


APP.  B.P.R.    SEPT.  E5,\SG4- 


c 


€ 


Drnwn    6    i  65 

REVISED 

c  irtrcrr  ti\/  c 

1  1-  1-  68 
1  -1-69 

STANDARD  DRAWING  NO.  88 -48 

State  Highway  Commission 
Helena ,  Montana 

INFORMATION  SIGNS 

AoproveaV? 
Tbtate'riianwav  Engineer 

NOTES: 

1.  ALL   SIGNS  ON   THIS  PAGE   SHALL    HAVE  GREEN 
LEGEND  AND  BORDERS  ON  A  WHITE  REFLECTORlZED 
BACKGROUND. 

2.  ALL  DIRECTIONAL  ARROWS  SHALL (i  BE    THE  INTER- 
STATE   TYPE  "B"  ARROW,  9^  X  8^g. 


3.  SEE    ALSO    STD.DWG.NO,  88-47 


^    ,     ^r-  IRevited 

/A2S-&9  |  7-9-71^ 

f  1 

STANDARD  DRAWING  NO.  98~56 

Urowrt     O    1     DO  |Effecfive]£-,-£0 

/-/-re?  I  8-1  -71 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  APPROACH   ROAD  SIGNING 

Approved? 
fcState'rfiqmwav  Engineer 

1 7' Min. 


Design  "D" 
^Delineators 


P/oce    Stop  Sign  at 
beginning    of    curb  radius 
or    shoulder    radius   or  4' 
min.    in    advance   of  marked 
or    unmarked  crosswalk. 


Route 
Marker 


Marked 

crosswalk 


Curb 


Edge  of  Traffic  Lane 


50' 

Edge  of  Shoulder 

Unmarked 

crosswalk 


RURAL 


Note- 
LA-I  SLA-2  Shall  be 
mounted  on  galvanized 
steelU  posts,  2 lbs/ Ft 


URBAN 


LA- I  a  LA-2 


coatG.ji.Lsr) 


Edge  of   Traffic  Lane 


j 


Controlled     Access  Highway 


L 


5-0" 


HIGHWAY 


Shoulder 
Design  "0"/ 


Delineators 

LA-Z-*^y 
"  '  '  \ 


7'  Min 


—  —6'  Min. 


Rl-I 


20*  Min. 
50' Max 


R/W  Fence 


LA-I 


*-  7' Min. 

"  2 — -  Shoulder  edge 


CONTROLLED  ACCESS 


r 


Drawn  6-1-65 

Revised 

9-1-70 

7-9-71 

STANDARD  DRAWING  NO.  88-57 

Effective 

I-/-61 

1-1-71^ 

8-  1  -71 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  SIGN  ERECTION 

rstate  ffiofiwav  Enqiheen 

FOR     REGULATORY  S   WARNING  SIGNS 


Slot  shall  be  installer)  in  al 
poles  and  in  all  sign  posts 
or  larger.  See  Std    Dwg  88- 76 
1    7 — ;  ~  " 


•ign 

6k6?' 


FOR    ALL    STOP  SIGNS 


May  be  less  under 
special  conditions 


Face  of  Curb 


Min. 


NOTE  -r   MOUNTING  HEIGHTS 

Rural  5.  0  '  Min. 

Urban  7.  0 '  Min. 

Roads  with  Four  or 
more  traffic  lanes, 
Interchange  ramps 
and  Crossroads 


FOR  CURBED  SECTION 


Not  less 
than 

2'-0" 

<  M 


Face  of 
Guard  Rail 


FOR  GUARD  RAIL  SECTION 


NOTE: 

SIGNS  LESS  THAN  10  SO.  FT.  SHALL  BE 
MOUNTED  10'  FROM    SHOULDER  EDGE. 


SIGNS  GREATER  THAN  10  SO  FT.  SHALL  BE 
MOUNTED   20'  FROM  SHOULDER  EDGE. 


- 


IP- 


Revised 


Effective^ -'-63     [T7/-  7<£_ 


1-1-71 


5VTANDARD  DRAWING  NO  88-58 


State  Highway  Cummissi 
Helena,  Montana 


TYPICAL    CROSSROAD    a  RAMP 


R5-4 
36"  X  24" 


W  R  O  N  G 
WAY 


%  Border 

2"  Corner  Radius 


■ 


fflERIBl 


|ll-l-6 
-I  -69 


8.Z 


=9-59 
/-/-  7Q 


STANDARD  DRAWING  NO.   88-  59 


State  Highway  Commission 
 Helena,  Montana 


TYPICAL   GUIDE  SIGN  PLACEMENT 


4 


Approve* 

tatevHighwoy  Engineer 


Edge  of 
Shoulder, 


Edge  of 
Shoulder 


Edge  of 
Shoulder 


Edge  of 
Shoulder 

Ejtittlng. 
Guard  Rail. 


30'—  0"  Desirable 


IO'-  0"  Minimum 


Daylight  Section 


Cut  Section 


NOTE'.    Desirable   clearances  may 
h®   exceeded  when  terrain  and  viewing 
conditions  are    favorable,  such  as, 
placement  on  a  curve   to   the  left. 
Cleardnces  may  be  reduced  when  condi- 
tlons  are  poor,  such  as,  placement  on 


a  curve  to    the  right, 
ances  shall  be  .45'-0" 


imum  clear~ 


For  other  Quid®  Sign  specifications 
see    Standard  Drawing  No.  ®0-<S7. 


5'-0" 


Begining  of  Mar 


50  pjiSircb|e 
IS  Minimum 


f 


c 
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Effective 
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State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO.  88-66 


STANDARD        GUIDE  SIGNS 


NOTE  - 

FOR  DESIGN  SPECIFICATIONS 
SEE  STANDARD  DRAWING 
NO    8S -  36 


Edge  of  Shoulder 
(Mainline) 


G-3 


6    "  0  X  5  "  0 


T- 


> proved 
State  ffiqhwav  Enr  ieer 


12    U  C 
SERIES  E. 


TYPE  'A'  A  R  ft  u W 
29  k"  x  1 8^4" 
at   30°  ANGLE 


4"  TOP  $  1.1.  POLES 


1/2"  <j>  BREAK  AWAY  HOLES 
SEE  STD.  DWG.  88-76 


Edge  of  Shoulder 

(Ramp) 


c 


c 


( 


Drawn    6   1,  65  effective^  / -/-  6 <? 

STANDARD  DRAWING  NO. 

88- 

-67 

State  Highway  Commission 
Helena,  Montana 

GUIDE     SIGN     PLACEMENT  ; 

i 

A  _  _  ^ 

StaTe^ 

8®®  "Sign  Location  8k  Erection 
Specifications"  in  Signing  Plane. 
8'wnen  protected  Guardrail. 
SO'min  on  interchange  Ramps  B» 
Crossroads.  For  Typical  lateral 
clear etsces.se©  Sftd.  Dwa.  88-59 , 


Urban  streets  special  design 


7-0"  Mounting  Ht 
If  Secondary  Sign  Is 
Mounted  Below  Major 
Sign  Use  At  Least  8' 


W  =  sign  width 


Jr- 


Ht    .   ..-  ■■  - ..  , .  .  ■  1         .  ~f  nl 

— Friction  fyse  plate-- ^\ 
See  Sign  Std.  No.  9       I  J 


•Edge  of 
or  fdce  of  curb. 


Post  Spacing 


2  Post*. 60  W.  of  Sign 

3  Post  = .  35  W.  of  Sign 


Type  of  post  and  foundation 
will   be   shown  on  the  plans 


IT 


e 


L. 


ill! 


To  avoid  glare 
turn  sign  away 
from  roadway. 


1 


i/2"  For  Every  l'-0" 
Of  Sign  Length 


Drawn    6~  1  —  6  5 

Revised 

3-1-67 
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STANDARD  DRAWING  NO.  88-68 

Effective 

6-1-67 

1  - 1-71 

State  Highway  Commission 
Helena,  Montana 


ALUMINUM    SHEET  INCREMENT 

SIGNS 


E 
O 

1 

m 

< 
ui 

00 

a 

2 


IB'-O"  Max.  Sign  Length  for  2  Posts 


4'  Nominal 
5'  Max. 


4'  Nominal 
5'  Max. 


Not  lets 
than  l'-6B 


Sic 


2VX  ''B  Aluminum 
"T"ot  0.88  lbs/ft. 


/T"  Section 


Sheet  alum.- 
panel 


Alum,  post  clip 
(each  side  of  post) 


W^post 


-.125" 


TYPICAL  CONSTRUCTION 


NOTE  : 

Signs  less  than  4'-0"  high    and  8'-0"  long  will 
be  made  of  a  single  sheet  of  aluminum. 

Signs  up  to,  and  including,  8'-0"  high  will  have  no 
horizontal  joints  ond  no  sheet  shall  be  less  than  l'-6"  wide. 

Signs  over   8'~0"  high  may  have    horizontal  and 
verticle  joints,  however   no  sheet   shall    be  less 
than  l'  -  6"   wide   or   l'  -  6"  high. 

Tighten  post  clip  nuts  to  225  %s  torque  using  dry, 
clean  threads. 


RIVET  SPACING  DETAIL 


WIND  BEAM  CHART 

WIND  BEAM 
SPA.  V 

b 

MAX. 

.20  b 
MAX. 

.  '5  b 
MAX. 

,60  b 
M  AX. 

,35  b 
MAX. 

2  POST 

3  POST 

2  POST 

3  POST 

2  POST 

3  POST 

!  -  8 

18-0 

27-0 

3-7 

4-1 

10-10 

!  -10 

17-0 

25-8 

3-5 

3  - 10 

!0-  2 

9  -  0 

2-0  MAX. 

16-6 

24-6 

3-4 

3-8 

9  -10 

8-7 

No  splices  are  allowed  in  extruded 
"T"  sections. 

All     horizontal     joints     must  occur 
at  "T"  sections. 

All    sheet   aluminum    shall  be  0.125 
thick. 

Short  width  panels  shall  be  placed  on 
inside  edge  next  to  shoulder. 


.125 


X6  Rivet  before 
upset 

0.125" 
Sht.  alum. 


3<c  Rivet  after 
upset 


'32 


Max.  hole 


-H- 


1.875 


—  .107 


.125-H 


ft 


-250 


"in? 


EXTRUDED     T     FRAME  ~  SECTION 


NOTE: 

Rivets  6"  apart  staggered  from  one  side  to 
another    on    horizontal    extruded   frame  section. 

Rivets    doubled  (both   sides  of  extruded 
frame)  at    horizontal     and    vertical   joints  in  sheet 
aluminum    face   and  at  ends  of  extruded    T-  section. 


rTT         c  -  i  -  c  K  jRevised    III-  1-68 

Drawn    6     i     6  5  (Effective  1-1-69 


■32. 


STANDARD  DRAWING  NO.  88-69 


State  Highway  Commission 
Helena,  Montana 


SHEET 
GUIDE 


^proved 
fStateHi^hway  Engineer 


8'-0"Mo».  Sign  Length  For  2  Posts 


Could  also  be  4'  x  12'  panels 
Typicai  construction 


b=sign  width 


.luminum  Sign  Ci 
/4"  Lockwasheir 

/4"-  20  Mach.  Bolt 


All  screws, bolts 
and  lockwoshers 
shall  be  Alum 
Alloy,  Stainless 
Steel  or  Cadium 


DETAIL  OF  ALUM. 
CLIP  PLACEMENT 


WIND  BEAM  CHART 

WIND  BEAM 
SPA.  V 

b 

MAX. 

.20b 

MAX. 

.15b 
MAX. 

.60  b 
MAX. 

.39  6) 
MAX. 

2  POST 

3  POST 

2  POST 

3  POST 

2  POST 

3  POST 

1-  8 

18-0 

27-0 

3-7 

4-1 

10-10 

6-5 

2-  0 

IS -6 

24-8 

3-3 

3  -8 

10-0 

8-8 

2-6 

14  -9 

22-0 

3-0 

3-4 

8-9 

7-8 

3-0 

13  -6 

20-0 

2-8 

3-0 

8-2 

7-0 

1  3-6 

12  -6 

18-6 

2-6 

2  -  9  ] 

7-6 

6-6 

For    signs   4-0"  high  or   greater,   no    panel  shall  be 
less  than  4'-Q"  in   height.    Signs    undetr    4-0"  high  shall 
no   horizontal  Joints. 

For    signs    with    widths  that   are  not    multiples    of  4 
place    odd  panel  on  the  inside  edge. 

For   signs  over   10  ft.   in   height,  the  full   height  may 
obtained   with  panels  having  a  factory   scarfed  Joint 
in    lieu  of    using  standard    length  panel  as  shown. 

7/16"  Alum.  Sleeve  Nut    for  l/4"820  froX  A"    hori*ont<3'  l°in<s  mus}  be  G*  "T"  section. 

Put  in  place  before  applying  Tne   'n"limum   size  of  an  individual   panel  will  be  |'-S 

reflective  sheeting.  w5d®  8  4-0"  high. 

Drill    5/l6"0  hole.  See    Std.  Dwg-  No.   88-68     for    eatruded   "T"  secfiom 

DETAIL  OF  CLIP  See  Std.    Dwg.  Mo.  88-  70    for   post  connection  details. 


c 


c 


Drawn  6~|-65 
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STANDARD  DRAWING  NO.  88-70 


State  Highway  Commission 
Helena,  Montana 


GUIDE  SIGN  MOUNTING  DETAILS 


Plywood  or 
sheet  aluminum 
sign  face 


3/8"  Aium.  post  clip  bolt, 
flat  washer  and  locknut 


Top  half  of  pole  to  be 
a  min.  of  4" 


2"  x  '/4  Strap 


"T"  Section 


Alum,  post 
clip  each 
side  of  post 


POST 


T.T.  POLE 


T.  T.  POST 


Sheet  aluminum 
or  plywood 


3/b"  Mach. 
bolts 


T  Sec. 


Alum  post 
clip  each 
side  of  post 

2,/2"x3l/2x5/i6x8"Z 
Each  side  of  post 


NOTE: 

I.        Mounting      systems    shown  are 
typical.     Other    systems    may  be 
approved     by    the  engineer. 


2.  All  steel  hardware  shall  be 
galvanized. 


f 


( 


Drawn  I-I-5B 

Revised 
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STANDARD    DRAWING    NO.  88-7! 

State  Highway  Commission 
Helena,  Montana 

RAILROAD  CR 

OSSiN 

G  SIGNS 

Pirate  Hrqhwav  Enaineer 

-2 


■6  — •» 

BACKPLATE  FOR 
50°  SIGN  (NOT 
TO  BE  USED  WIT 
WOOD  POST). 


POLE 


90  SIGN 


t 

i 

| 

1*—  l23/4"-»| 
BACKPLATE  FOR 

90° 

SIGN. 

® 


SEE   STD.  DWG. 


EDGE  OF** 
SHLD.  OR 
FACE   OF  CURB 


I   CLASS  "DD"  CONCRETE 
OR  EQUAL 

SEE  STANDARD  SPECIFICATION 


RAILROAD  CROSSING  SIGN  SHALL  BE  FABRI- 
CATED FROM  0.125  ALUM.  OR  16  GA.  STEEL 
PLATE  HAVING   AN   APPROVED  SYNTHETIC 
OR  VITREOUS  ENAMEL  FINISH,  OR  AN  EX- 
TRUDED  ALUMINUM  ALLOY  SECTION  HAVING 
A  MINIMUM  SECTION  MODULUS  OF  0.073 
NORMAL   TO  THE  FACE  OF  THE  SIGN. 
S06I-T6  ALLOY  SHALL  BE  USED. 

POST  SHALL  BE  WROUGHT  IRON,  STEEL,  OR 
'    '      TREATED  TIMBER  POLE.    IF  BLACK 
IRON  PIPE  IS  USED,  PIPE,  CLAMPS,  AND  CAPS 
SHALL  BE  PAINTED  ONE  SHOP  COAT  RED 
LEAD,  ONE  FIRST  FIELD  COAT  RED  LEAD,  AND 
ONE  FINAL  COAT  OF  ALUMINUM.   FOR  POST 
SPECIFICATIONS,  SEE  PLANS  "LOCATION  AND 
ERECTION  SPECIFICATION"  SHEET. 

ALUMINUM  SIGNS,  IF  USED,  SHALL  BE  DEGREASED 
AND  ETCHED  TO  PROVIDE  PROPER  ADHESION  FOR 
REFLECTIVE  SHEETING  WITHOUT  FURTHER 
TREATMENT. 


CROSSBUCKS  AND  MULTIPLE  TRACK  SIGN  SHALL 
BE  WHITE  REFLECTORIZED  BACKGROUND  WITH 
BLACK  LETTERS  AND  NUMERALS. 

SIGN  SHALL  BE  LOCATED  10  FT.  CLEAR  FROM 
EDGE  OF  SHOULDER  OR  2 FT.  FROM  FACE  OF 
CURB  OR  GUARDRAIL. 

SIGN,  INDICATING  NUMBER  OF  TRACKS,  SHALL 
BE  USED  WHERE  THERE  ARE  TWO  OR  MORE 
TRACKS.    THE  NUMBER  DISPLAYED  ON  THE 
SIGN  SHALL  BE  THE  TOTAL  NUMBER  CROSSED, 
INCLUDING  SIDINGS.  THE  DISTANCE  THAT 
SHALL  BE  ASSUMED  TO  SEPARATE  TRACKS 
BEFORE  AN  ADDITIONAL  CROSSING  SIGN  IS 
CONSIDERED,  !S  100  FT.,  UNLESS  LOCAL 
CONDITIONS  REQUIRE  OTHERWISE. 


THE  RAILROAD  CROSSING  SIGN,  AND  THE 
ADVANCE   WARNING  SIGN  ARE  SHOWN  IN 
THE  MANUAL   ON  UNIFORM  TRAFFIC 
CONTROL  DEVICES  FOR  STREETS  AND 
HIGHWAYS. 

©  A  SUITABLE  WATER- TITE  CAP  SHALL 
BE  PLACED  ON  ALL  PIPE  POSTS. 

®   BOLTS   5/6"   IINC-2-SQ.  HD.  HEX. 
NUT.    LENGTH  AS  REQUIRED.  USE 
ALUMINUM   BOLTS,  NUTS   AND  WASHERS 
WITM   ALUMINUM  SECTION. 

©  BACK  PLATE:  USE   WITH  ALUMINUM] 
SECTION  ONLY. 

®   BACK  PLATE  SHALL  BE  0.125  MINIMUM 
THICKNESS,   <506!-T6   ALUMINUM  ALLOY. 

©   CLAMPS!  ASSOCIATION  OF  AMERICAN 
RAILROADS,  SIGNAL  SECTION  DRAWING 
NO.  1647- C    OR  EQUAL 

©  11/16"  HOLES  LOCATED  AS  REQUIRED 
TO  FIT  ALUMINUM  SECTION  USED. 

©  MULTIPLE  TRACK  SIGN  SHALL  8E 

FABRICATED  FROM  19  GAGE  FLAT  STEEL 
OR  0.080  INCH  MINIMUM  THICKNESS 
6061 -TS   ALUMINUM  ALLOY  SHEET. 


f 
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STANDARD  DRAWING  NO.  88-72 


State  Highway  Commission 
Helena ,  Montana 


RAILROAD  CROSSING  SIGNS 


Approved 
f4 


ADVANCE  WARNING 
SIGN  -  WIO  -I 


See   Std.  Dwg.  No.  88  -  71 


ftwoy  engineer 


5    ,11     8  ,Li  £B  ,ii    8,1!  ^8,n   *  8  16  £3     |j_    '  8     if  ,5 

I  I    J IC      I  3lfi 


335  3r§     3rs"     3ts-     3is-     3r«    1  I  I  3ii  I  I  3re  3^ 

gj   1  f  ff  1 1'  jj   il'l  ;|"|  I'  |-  -|"|'  '|~ 

1 JC  R  O.SSlN  G 


48 


WIO-2 


1  3 16 J     4  32     II  1*16 

3I6       3I6      432     316  ' 

^4  H  II  1 

RAIL 

ROAD 

/ 

24 

48" 

The  Advance  Warning   Signs  shall  be  the 
standard    WIO"  I    36"  diameter    sign   shown  in 
the  Manual  on  Uniform  Traffic  Control  Devices 
for   Streets    and  Highways     It   shall  have 
black  legend    on  a  ref lectorized  yellow 
background.   The    sign  shall   be  constructed 
of   6061  "  T6   aluminum  sheet,  0.100  inch 
minimum  thickness.  Fabrication    shall  con- 
form with    the    Standard  Specifications. 

The  WIO"l    sign   shall  be  erected  with 
a  10  ft  horizontal    clearance   from  the  edge 
of  the   shoulder    or   face  of  the  curb  The 

mounting  height  to  the  bottom  of  the  sign 
shall  be   5ft    in  rural    areas  and   7ft.  in 
urban  areas. 

In   rural    areas  a  treated  timber  pole  or 
post  (breok-away  design)    shall    be  used. 
See    Std.  Dwg.  88-76      In   urban  areas 
a    2^  diameter    pipe    post   using  the 
breakaway  device  as  shown   on  sign 
stondard    No.  10 

Bolts    shall    be  aluminum,  galvanized 

steel  or  cadmium  plated  steel,  lengths  as 
required. 


1h 
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f  R  A  I  L 


3I6    332  3  16  ri6    ^32      8   J  I  6 
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STANDARD  DRAWING  NO. 


[State  Highway  Commission 
Helena,  Montana 


INTERSTATE  a  PRIMARY  MSLEPOSTS 


6"  SERIES  "E1 


6"  SERIES  "E" 


6"  SERIES  "E" 


1  i  hole  for  ft  *  bolt 

ICQ 


6"  SERIES  "E" 


3  DIGIT 


2  DIGIT 

MILE  POST 
0'-8"  x  2'-0 


2"  SERIES  "D" 
2  I"! 


FRONT  BACK 

EQUATION  PLATES 
8"X8" 


SINGLE  FACE 


—  Sign  pane 
-Steel  U  Post 


DOUBLE  FACE 


Vie"  X  2  '/a"  Galvanized 
Steel  Bolt,  Nut  and  Washes- 
(Jam  Bolt  Threads  after 
ning) 


NOTES: 

I.  Mile  post  shall  be  in  general  alignment  with 
the   delineators    and/or  signs. 


2.     When   an  equation   is   posted   a  su| 
plate    will    be   placed    below  the    standard  mile 
post   giving  the    decimal    of  a  mile  to  the  nearest 
hundredth. 


3.  When    an    intermediate    point  is 
supplementary    plate   will  be  placed   below  the 
standard    mile  post  giving  the   decimal    of  a 
mile    at   that   point   to  the  nearest  hundredth. 

4.  Mile    posts    and    supplemental     plates  will 

have  white  ref  lectorized  letters  (non- removable  copy) 
on  a  green  ref  lectorized  background. 

5.  Bolts  shall  be  galvanized  or  cadmium  plated 
steel  or  aluminum.    Posts   shall  be  2  lb.  per  foot 
steel   U  posts  with  36, 3/8"  holes  on  l"  centers 
starting  l"  below  the  top  and  shall  be  galvanized. 


— N 


6"  SERIES  "E* 


DIGIT 


x  4  bar 


2'!  SERIES  "D° 


INTERMEDIATE  PLATE 


TYPICAL  LOCATION 
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STANDARD  DRAWING  NO.  88-74 


Approved 

Wffimito  Engineer 


State  Highway  Commission 
Helena ,  Montana 


Xl-1   SIGN   S  ERECTION  DETAIL 


2"  X  3  6" 


NOTE- 

STRIPES  SHALL   BE  BLACK  AND  REFLECTOR/ZED  WHITE. 

PANELS   SHALL  BE  MOUNTED  ON  GALVANIZED  STEELV POSTS  2 LBS./ FT. 

WITH  INSIDE  EDGE  FLUSH  WITH  FACE  OF  CURB. 


I  _u  i_. 


o 
I 

To 


o 

I 

fO 


1 1 

Li 


: 


■ 

'" ?•*  <  l"  -4  , 


Igggg^              Mm<i\':i%  n-y$-  S  STANn&Rn  rawing  wn.  as -75 

State  Highway  Commission 
Helena,  Montana 

TYPICAL  PIPE  POST  MOUNTING  DETAIL 

^^^^^^a^^ffginee?7 

"^f  For  Erection  Details  see 
Std.  Drawing  88-57 


'A  Suitable  wcter-tight  cop  Jo t>e 
plaeed  on  ai!  pip' 


2  7"    PiPE  POST  IwAY  BE  GA^/A^iZED 


ClOSS  "DD" concrete  or 
equal .       See  Std.  Spec 

■  i  -O-i 

CUR3  WiOokTlXG 

NOTE!  For  back  to  back  sign  installations  two 

"U"  brackets  will  be  required  using  !wo- 

2  kMx  'A,"  carriage  bolts  in  piece  of  "U"  oo!t. 
2  4 

Ali  hardware  shall  bs  cadmium  pScied  or 
galvanized. 


1  v.*!* 


SLOPE  MOUNTING 


/Min.  l/0  -  I8x  y.   Washer  Face, 

y  c-  d. 

Hex  Head,  Securing  Bolt. 


TYPiCAL  V  BRACKET  FOR  2^  OR  2!/2  PIPE  POST 
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State  Highway  Commission 
Helena,  Montana 


WOOD  POLE  SLOT  DETAIL 


Approved 

tqnway  Engineer 


SWe 


STANDARD  BREAK  AWAY  DETAIL 
SINGLE  OR  MULTIPLE  ROUND  TIMBER  POLES 


BREAK-AWAY  HOLES 
(SEE  TABLE) 


v-  EMBEDMENT 


FOUNDATION  DEPTH 
(SEE  TABLE) 


CEMENT  MIXTURE 
STANDARD  SPECIFICATIONS! 


TABLE  OF  DIAMETERS    a  FOUNDATIONS 

POLE  SIZE 

HOLS  DIA. 

EMBEDMENT 

3"  TOP  0 

3'  -  0" 

4"  TOP  0 

1  1/2" 

3'  -  0" 

5"  TOP  0 

17/8" 

3'  -  6" 

6"  TOP  0 

2  1/8" 

3'  -  6" 

CLASS  4 

2  1/2" 

4'  -  0" 

CLASS  3 

2  5/8" 

4'  -  o" 

NOTES: 

ALL  CUTTING,  TRIMMING  AND  BORING 
OF  TREATED  TIMBER  POLES  SHALL  BE 
IN  ACCORDANCE  WITH   STANDARD  SPECIFICATIONS. 

TREATED    TIMBER    POSTS,  4"X  4"  OR    4"  X  6  " 
WILL  NOT  REQUIRE   HOLES  FOR   BREAKAWAY  DESIGN. 
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State  Highway  Commission 
Helena,  Montana 

TYPICAL   SIGN  ERECTION 

r?f  ate  Wwmvfnomeer 

20-0' 


3  0" 


■  — \^  -  h- 

IV 

 L  _L  , 

1  r — ' 
j  l 


a" 

£ 


Chamferr  1  ■ 


26' 


T.T.  Pole 


Break-away  slots^-^N\ 
"Tsee  Std.  Dwg.  88-76__J6 


1 


Foundatic  ri 
Depth 


LJ. 


Chamfer 


TYPICAL  ERECTION 

x  60"  REGULATORY  SIGN 


TYPICAL  ERECTION 


For  Pole  Lengths  and 
Foundation  Depth-See 
Sign  Plons  "Sign  Loc- 
ation  and  Erection" 
Sheet.  For  details 
see  Std.  Dwg.  88-  76 


^5/16  Carriage  Bolt,  Washer 
Lockwather  8 


Treated  Timber 
Pole 


Gain  Front  4 
of  Pole  Min. 
of  7'-0" 


5/16  Hex  Bolt, Washer 
Lockwasher  8  Nut 


NOTE: 

Signs  greater  than  j  0  sq  ft.  s  ha  1 1 
be  mounted  20'  from  shoulder  edge. 
Caution  should  be  taken  to  avoid 
placing  signsin  a  position  where 
it  is  not  easily  visible  to  the 
motorist. 


SIGN   FASTENING  AND  BACK  BRACE  DETAILS 
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STANDARD  DRAWING  NO.   88  -78 


State  Highway  Commission 
Helena,  Montana 


TYPICAL  ROUTE  MARKER  ASSEMBLY 
WITH  TREATED  TIMBER  POST 


yj  igmeer 


Edge  of 
shoulder  or 

face  of 

curb 


Edge  of 
shoulder  or 
foce  of  curb 


I  I 


?.  Post 


Sign  pane 


Ml 


v|6  Hex  bolt/ 
washers,  lockwasherf! 
&  nut. 


%  Hex  bolt 
washers,  lock- 
washer  8  nut. 


Chamfered    S,^n  pane 


Standard  space  |h  Jl 
between  signs 


5/|6  Carriage  bolt, 
washers,  lockwasher  a  nut. 


?_  Post 


L  J 


2"X  4"  Cross' 
beam 


1  .Chamfered 


l5/8 


NOTE:   See  Sfd.  Dwg.  No.  88-79 
For  Notes. 


TREATED  TIMBER  POST 
w/out  CROSSBEAMS 


TREATED     TIMBER  POST 


W/  CROSSBEAMS 
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STANDARD  DRAWING  NO.  88-79 


(State  Highway  Commission 
Helena,  Montana 


TYPICAL  ROUTE  MARKER  ASSEMBLY 
WITH  TREATED  TIMBER  POLE 


Route  Marker  assemblies  should  normally  be 
mounted  10  ft.  from  edge  of  shoulder.  Where 
an  assembly  is  used  that  Is  10  square  feet 

or  over    the     assembly       should  be 

mounted   20  ft.  from   shoulder   edge    if  possible 
Caution  should   be  taken  to  avoid 
placing    route   marker  in  a    position  where 
It  Is    not    easily    visible    to    the  motorist. 


Hex  bolt,  Washers, 
Lockwasher  8  Nut. 
See  Notes  2,3  84 


Secure  all  Panels  to 
Cross  Beams  in  this 
manner. 


2"X4"X30" 


?(q  Carriage  bolt, 
Washer,  Lockwasher 
S  Nut  See 
Notes  3  Q  4 


2"X4"X36" 


2"X4"X46" 


Cross  Beams  to 
Poles  in  this  manner. 


/ 13/16 
1 13/16° 


NOTES 

Vertical  spacing  between  panels  shall  be  I" 

2.  All  bolts,  nuts  "3  washers  shall  b@  aluminum,  stainless  steel  or 
cadmium  plated  steel.  u 

3.  All  bolt  holes  drilled  in  wood  shall  be  f//6  in  diameter.  AH 
bolt  holes  drilled  in  metal  shall  be    3fe  in  diameter. 

4.  A  typical  route  marker  group  is  shown.     Other  groups 
are  mounted  similarly. 

5.  Mounting  height  is  5'-0"  in  rural  areas,    6"  -  0"  on  interstate,, 
interchange  ramps  and  crossroads,  and  7'-0"  in  urban 

areas. 

6.  The  widest  route  markers  in  an  assembly  shall  be 
separated  by  2"  horizontally,  with  other  panels  centered 
above  or  below  accordingly. 


ELEVATION  A-A 
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STANDARD  DRAWING  NO. 


88-80 


State  Highway  Commission 
Helena,  Montana 


TYPICAL  ROUTE  MARKER  ASSEMBLIES 
WITH    STEEL  POSTS 


'  >way  Engineer 


Mounting  Angle 


L  2x2x'/4x8" 
Post  clip 


CO 


f  2U9 

-!E — 


\  T 

/ —  -r 


 V 


I 


24x24 


1 


CO 


i 


12UI5 
l„  i_ 


3)1 


LJXJ  _._ 
r  


-I  1  lIu  


!   24  x  24 


«  CM 


J 


~j   21  x  15  V* 


3)! 


TYPICAL  MOUNTING  DETAIL 
STRUCTURAL  STEEL  POSTS 


NOTES: 

!.  For  mounting  of  sign  panels,!  post  clips  and 
mounting  angles  for  pipe  posts,  see  Sign  Standard' 
No.  9. 

j 

°     2.       Bolt   holes   for   mounting   sign    panels  shall 
[  J        be   drilled    or    punched    according    to  Standard 
*  Drawing    No.   88  "0.4 

3.  Assemblies  shown  are  typical  installations. 
Similar  assemblies  shall  be  erected  in  o  like 
manner. 

4.  Break -away  post  and  foundation  details  ore 
shown    on    Sign  Standard   No.  9. 

5.  Type  and   length  of  post,  mounting  height,  © 
foundation   depth   are  shown  on  the    Sign  Location 
and    Erection    Spec.  Sheet 

6.  The  widest   Route   Markers  in  an  assembly  shall!  be 
separated   by   2"  horizontally    with  other    panels  centered 
above   or  betow  accordingly.    Vertical   spacing  between 
all    panels    shall  be  l". 
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State  Highway  Commission 
Helena,  Montana 


STANDARD  DRAWING  NO 


TYPICAL  SIGN 
STEEL 


ERECTION 


♦  SIGNS  OF  APPROXIMATE   5   SQ.  FT.   OR  L! 
MAY  BE  MOUNTED  ON   2"  PIPE  POST 
USING  CLAMPS  SHOWN    ON  STANDARD 
DRAWING  88-75    FOR  LARGER  POSTS8 

SEE    SIGN   STANDARD   NO.  10. 

<f  _ 


#A=  30x30  STOP  SIGN 
8  =  36  x  36  STOP  SIGN 


THIS  TYPICAL  8  MOUNTING  ASSEMBLY 
SHALL  BE  USED  ON  ALL  SIGNS  WHERE 
THERE  IS  NO  HORIZONTAL  HOLE  SPACING 


O  « 

cvi  I 


i_. 


-E33 


^ 30x30 
:  36  x  36 


WARNING  SIGN 
WARNING  SIGN 


^24k24  REGULATORY 


SIGN 
SIGN 


*36x  12  ONE  WAY  SIGN 


©    Location     OH    Signs    By    Station,  Panel    Material,  P®s$ 

Type    8    Length,    Mounting    Height,  And    Depth  OS 

Foundation  Are  Found  On  The  SIGN  LOCATION  Si 
ERECTION  SPECIFICATIONS. 

@    Elevations  Shown    Are    Typical    Installations.      For  Similes' 
Installations    Not  Shown,    The   Length    Of    The  Mounting 
Angles    Shall   Be    The    Horizontal   Hole   Centers    Plus  Tm® 


Inches.  This  Vertical  Spacing  Is  Betsrminnd  Byi  This 
The    Vertic®}    Hole  Centers. 

s 

(D    The    Hole    Centers    For  Eaeto    Sign    Mre   Found  On 
STANDARD   DRAWING    WO.  & 

©  When    Usimg    Pipe   Posts,   k   SuifoM*   Wotwtife  Ges> 
Shall    Be    Plocad)    On    Mi  Posts. 


... 
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State  Highway  Commission 
Helena,  Montana 

DELINEATORS     TYPE  I 

Approved 

folate  ^ffiSw^^lf&e^ 

12  Holes,  1/4"  <J), 
Punched  on  l" 
Centers  prior  to 
Galvanizing. 

Steel  V  Section 
Post,  6'  in  Length 
Min  10  Lbs.  per  Ft. 
(Type  i  Standard  Specs.) 


Strap  from  rotating 

l"X.063"X5'/4" 
Aluminum  Strap 

Aluminum 
Pull  "Through  Rivet 


lg  Cadmium  Plated  Bolt 
(See  Note  10) 
Ste«l  "V  Post 
Shop  Bend  160° 
LFieW  Bend  90°  Tangent 
to  Curve. 
Aluminum  Pull ~ Through  Rivet 


Crystal  Reflector 


TOP  VIEW 


n 
hi  hi 

TrrVrr 
'  I  iiJ 

\l  v 


DESIGN  B 


DESIGN  "A" 

(CRYSTAL) 

Typical  Use. 

Interstate  -  Continuous  along 
roodway. 

Primary  8  Secondary  -  Where  warranted. 


CAMBER) 

Typical  Use. 

All  ramps  and  speed 
change  lanes. 

Special  Use: 

Construction  zones  or 
femporor  j    '  i 
only  as  warranted  by 
an  engineering  study. 


Mount  3 
Crystal 
Reflector  on 
Aluminum  Strap 


(CRYSTAL,  BI-DIRECTIONAL) 
(ADJUSTABLE) 

Typical  Use: 

Unusual  situations  as 
specified . 

3/|6''aicfemim  Plated 


3/|6"  Cadmium  Plated  Bolt 


11*4" 


(See  Note 
10) 


TOP  VIEW 


Bolt 


(See  Note  10) 


I 


DESIGN  D 
(AMBER,  BI-DIRECTIONAL) 

Typical  Use. 

Ramp  terminus  with  crossrood. 
Road  approaches  to  major  highway. 

notes: 


DESIGN  "E" 
(AMBER) 

Typical  Use. 

Mounted  in  gore  at  exit 
ramps.  At  curbed  nose  of 
median  or  other  channelization. 


/|0  Cadmium  Plated 
Bolt 

(See  Note  10) 
DESIGN  "F" 

(CRYSTAL,  BI-DIRECTIONAL) 

Typical  Use.' 

Tangent  run -off  in 
conjunction  with  Design 

"C". 


1  Post  type  shall  be  as  shown  in  DESIGN  ^  for  all  designs. 
2^  Reflectors  shall  be  center  mount. 

3,  Post  with  delineators  shall  be  placed  facing  oncoming  traffic, 
2.'  to  4*  clear  from  edge  of  shoulder  or  the  face  of  curb,  or 
as  shown  on  plons. 

4.  Posts  shall  be  driven,  using  on  approved  metal  driving  cap, 
prior  to  installation  of  the  delineators. 

5,  All  sheet  aluminum  shall  conform  to  Standard 
Specifications. 

6.  For  spacing  of  delineators  ,  see  Horizontal  Spacing  Chart, 
Standard  Drawing  No.  88-92 

Z  On  tangents,  unless  otherwise  specified  in  the  plans,  the 
nominal  spacing  of  delineators  shall  be  300. 


£L  Posts  shall  be  installed  behind  guard  rail  posts  where 
there  is  guard  rail  installed  along  the  highwoy. 

9.  Where,  under  normal  spacing,  o  delineator  post  falls 
within  a  crossroad,  that  post  may  be  moved  in 
either  direction  a  distance  not  to  exceed  one  quarter 
of  the  normal  spacing. 

■3  » 

10.  °/|6  Cadmium  Plated  Bolt  of  suitable  length.    Jam  threads 

after  turning  nut  tight  to  prevent  removal.  Rivet 
delineators  to  plate  prior  to  mounting. 


DELINEATOR  LEGEND 

—1 

DESIGN  A 

< — P 

DESIGN  D 

DESIGN  B 

— ¥ 

DESIGN  E 

Nl— V 

DESIGN  C 

DESIGN  F 
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DEUNEATORS     TYPE  U 


Approved 
cristate  Hi-;f:v.vqy  Enrincsr 


DESIGN  "A" 

(SILVER) 


Aluminum 
\  Pull-through 


TOP  VIEi 


Aluminum 
Pull-through 

TOP  VIEW 


DESIGN  "8" 

(AMBER) 


DESIGN  "C" 

{ SILVER,  BI-DIRECTIONAL) 
(ADJUSTABLE) 


s/4"  radius  corners 


-9/4"  Aluminum  Bolt 


H  3/4 


TOP  VIEW 


•     DESIGN  V 

(AMBER,  BI-DIRECTIONAL! 


DIRECTIONAL) 


SPECIFICATION  FOR  EMCAPSULAT 
WIDE  ANGLE  REFLECTIVE  SHEETING 


PHOTOMETRIC 

Material  for  reflective  delineators  shall  have  the 
following  minimum  brightness  values  at   .2°  and  .5® 
divergence  expressed  as  average  candlepower  pef  foot- 
candle  per  square  foot  of  material.  Measurements 
shall  be  conducted  in  accordance  with  standard  photo- 
metric testing  procedures  for  reflectors  of  Federal 
Specification  L-S-300  "Sheeting  and.  Tape,  Reflective? 
Nonexposed  Lens  Adhesive  Backing". 


Stiver 


The  brightness  of  the  reflective  sheeting, 
totally  wet  by  rain,   shall  not  be  less  than 
90%  of  the  above  values.     Wet  performance 
measurements  shall  be  conducted  in  conformance 
with  standard  rainfall  test  specified  in 
Federal  Specification  L-S-300  or  as  amended. 


Divergence  Angle: 

JL 

JL 

JL 

Incidence  Angle 

-4° 

155 

65 

60 

20 

15° 

100 

50 

42 

IT 

30° 

50 

25 

17 

10 

45° 

10 

5 

6 

2.5 

3.     The  aluminum  shall  be  .  063M  thick. 

2.  Delineators  shall  have  square  mounting  holes 
for  1/4"  diameter  carriage  bolts. 

3.  For  other  details  and  notes,   see  Std.  Dwg.  No. 
88-91.  ■  " 


( 


c 
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State  Highway  Commission 
Helena,  Montana 

DELINEATOR    SPACING  FOR 
HORIZONTAL   HIGHWAY  CURVES 

Approved 

■TState    H'rcjhway  Engi'eer 

DESfGN    V  DELINEATOR   PLACEMENT  ~^*^/ 


-Tangent  to  i. 
of  curve 
DELINEATOR  PLACEMENT 


Position     dslinssafor  facts 
perpendicular  to  tangent  to 
center  line  of  curve  as  shown. 
.  Spacing  shall  be  as  called 
for  in  Table  below. 


DEGREE 

SPACING  "A"  " 

"SPACING  ON  BOTH  APPROACHES 

OF  CURVE 

ON  CURVE 

B 

C 

D 

E 

0°  TO  30' 

.  30.0* 

30tf 

■■■mo'- 

■'.;:S00' 

30Vt"0  Is 

|  -  300:'  :,;  i 

300' 

£00': 

30  0' 

l°+TO  2° 

250' 

300' 

300' 

m& 

300* 

2°+ TO  3° 

175' 

:;:3:o0,; 

3°+  TO  4° 

120' 

240' 

300' 

.300': 

sab*:; 

4°+ TO  6® 

90' 

180' 

270' 

300' 

6°-!- TO  8° 

85' 

170' 

255' 

300' 

8°+ TO  12° 

75' 

150' 

225' 

300' 

I2°+T0  20° 

60' 

120' 

180' 

300' 

20°  PLUS 

40' 

80' 

120' 

2  40' 

FIELD  METHOD  FOR   DETERMINING  DECREE 
OF  HORIZONTAL  CURVES 


Distance  in  inches  equals 
degree  of  curvature. 


notes: 

J.   If  distance  _F  is  20  feet  or  more,  add  one  regular  'A** 

space  as  called  for  in  the  above  table. 
2.  See  Standard  Drawing  No.  88-9IA  for  Delineator 

Design  Details. 
3^  Post  with  delineators  shall  be  placed  on  the  right 

hand  side  facing  oncoming  traffic,  2' to4'  clear  from 

edge  of  shoulder  or  the  face  of  curb,  or  as  shown 

on  the  plans. 

4_,  Type  I  Delineator  button  shall  be  a  nominal 
3]'  diameter  reflector  as  specified  by  Standard 
Specifications. 

5.  Delineator  spacing  on  Tangent,  shall  be  300 ',  unless 

otherwise  noted  on  project  plans. 
6_  Federal  Aid  highways  shall  be 

continuously  delineated. 


7.  Interstate  highways  with  split  alignments  shall  be 
delineated  on  the  inside  shoulder  at  double  the 
normal  spacing. 

8.  Posts   shall  be  installed  behind  guard  rail  posts  where 
there  is  guard  rail  installed  along  the  highway. 

9.  Where,  under  normal  spacing,  a  delineator  post  falls 
within  a  crossroad,  that  post  may  be  moved  in  either 
direction  a  distance  not  to  exceed  one  quarter  of  the 
normal  spacing. 

10.  The  values  in  the  table  were  figured  from  the  formula, 

SPACING  =    3\/Radius-50  ,     Spacing  for  curves  of 
greater  degrees  of  curvature  may  be  computed  using 
this  formula.  The  minimum  permitted  spacing  is  25  feet. 
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STANDARD  DRAWING  NO.      90  -  00 


State  Highway  Commiss  o' 
Helena ,  Montana 


5"  -  WOOD  GUIDE  POST 


Approved 


45 « 


AT 


5  ma: 


SMLD.  RDWY. 


NOTES: 

GUIDE  POSTS  TO  BE  OF  5"  DIAMETER 
WOOD  POLE  THAT  CONFORMS  TO  THE  APPLICABLE 
PROVISIONS  OF  THE  STANDARD  SPECIFICATIONS 

FOR  ROAD  8  BRIDGE  CONSTRUCTION, 
THE  POLE  SHALL  BE  TREATED  IN  SUCH  A 

WILL  ALLOW  PAINT  TO  READILY  ADHERE 
WITHOUT  DISCOLORATION'.  ( M-270.06(A) . 
THE  PORTION  ABOVE  GROUND  SHALL  BE 
PAINTED  WtTH  TWO  COATS  OF  WHITE  PAINT 
(M-280.04).    REFLECTORY  ATWN  OF  GUIDE 
POSTS,  r  REQUMED  IN  PLAN  SPECIFICATIONS, 
CAN  BE  ACCOMPLISHED  BY  APPLYING  WHITE 
REFLECTORIZED  PAINT  ON  TOP  6  INCH 
mmim  -  -.xs  -  mm/mjxn  i     ;..r?:u  *mrm. 

pas?  mxz^~  ■-?-  m  /?..?  >yy\  •l^s; 


* 

RADII 

SHLD.  TANG. 

R/W  TANG. 

8"  j 

10" 

2  D 

C  TO  c  I 

c  ro 

C     1  C 

*  DISTANCE   VARIES  -  WILL  BE  NOTED 

IN  PLANS 


20' 


20 


t: 


c 


( 


( 


^5%r/^  s-  / -tie  \/-/-<zj? 


STANDARD  DRAWING  NO.    90- < 


StoJe  Highway  Commission 
Helena,  Montana 


WOOD  GUIDE  POSTS 


roved 


j'flrtnis'r 


woy  Engineer 


4-o-o'c-c  


SW/tg-n  used  as  guide  post 


C3  ►J 
M<IO 


T 


/°asr jsrecr/o/i/ 


SLOT  DETA8L 


rt/Ll.  A/OOO  /*OJ75  jg 


Z  05 
w  o 

■a:  o 


'  H  .-J 

tc  <; 


-  e  z 

z  g  o 

<  <  m 

P  p  u 

id  ah 

OS  w  o 
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W  SS 
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o 

3  Z 


w  to  $S  hi 

•a!  O  6Q 

H  g  „j 

to  «s  »  a 
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tO  (A  <fl  SO 

P  3 


32d 
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O  pi 

■J  hi 
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K  O  H 
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OS  Z 
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REVISED 


EFFECTIVE 


4-  15-86 


II  -  I  -68 


11-22-68 


1-1-69 


4- 4-69 


7-  1-69 


II  -  1-70 


I-  1-71 


STANDARD  DRAWING  NO.  90-02 


STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


METAL  GUARD  RAIL 


APPROVED 


TATE    HIGHWAY  ENGINEER 


t  post  bolt  hole 


?_  post  bolt  hole 


?.  post  bolt  hole 


typical  rail  splice 
(see  detail  this  sheet) 


•t  rail 


aJ 

METAL    GUARD  RAIL 


SECTION  A-A 


8'x8"xl4"  S4S 
wood  block 
A 

plate  washer 
(see  detail  f 
this  sheet],  \ 


^'0x|;6"post 
bolt  with 
hex.  nut  __ 


^8  hole 


8" 


S4S 


4-#4  bars  x  5'0"  wrapped  with 
8  wire     10"  pitch- 


8  x8  xl4  S4S 
wood  block 


metal 
washer 


plate  washer 
(see  detail  this 
sheet) 


5/e  x  1-6  post  bolt 
with  hex  nut 


7/b"*  hole 


dapped  post 
(permissible  to 
dap  full  leng.) 

=<°E 

8"X6"XI4"wood 
'/2  chamfer    block  (S  4  S 
metal  washer    or  rough) 


plate  washer 
(see  details 
this  sheet) 
5/8"e<  x  1-6"  post  bolt 
with  hex  nut 
7/e"e  hole 

l"min 

dapped  post 
(permissible  to^s 
dap  ful I  leng. ) 


mm.  dig. 


countersink  back  of 


h  8" 

|.  8",i 

4",  4" 

T 

I 

Ve"0  hole^ 

8X8XI4"W00D  BLOCK 
(FOR  SQUARE  POSTS) 


i  8" 

.  6"  i 

V 

.1 

m 

3"  3" 

/ 

T 

SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND  WOOD  POST 


*  USE  REFLECTOR   WASHERS  IN  PLACE  OF  PLATE  WASHERS  AS  NOTED  ON  STD.  DWG.  90-08. 


8X6X14  WOOD  BLOCK 
(FOR  ROUND  POSTS) 


DETAIL  OF  GUARD  RAIL  POSTS 


BIT.  CURB  (SEE  STD. 
DWG.  NO.  75-01) 


BITUM.  CURB 
WITH  GUARD  RAIL 


121/2"  LAP 


OVAL  SHOULDER 
BUTTON  HEAD  BOLT 
OR  EQUAL. 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


7; 


6  GA.  GALV.  STEEL 

WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT. 
USE  ON  POST  CONNECTIONS  THAT 
DO  NOT  USE  REFLECTORS. 


RAIL  SECTION 


PLATE 
WASHER  DETAIL 


METAL  PLATE  WASHER  OR 
REFLECTORIZED  WASHER 

5/B"0  X  l'-6"  CARRIAGE 
BOLT   WITH    HEX  NUT 


4X2'/2"  SLOT  IN 


RAIL  SECTIONS 
29/32"x  1/8" 


SLOTTED  HOLES 


WOOD  BLOCK 
t    POST  BOLT  HOLE 


T  ^ 

*POST   BOLT  LENG.  =  l'-6" 

SPLICE   BOLT  a  NUT 

NOTES 

RAIL'.  GALVANIZED  RAIL  SHALL  BE  GALVANIZED  IN  ACCORDANCE  WITH 
ASTM  A  93  OR  ASTM  A  123.  STEEL  RAIL  SHALL  CONFORM  TO  ASSHO 
M  180.  ALL  RAIL  PLATES  ARE  TO  BE   LAPPED   IN  DIRECTION  OF  TRAFFIC. 

POSTS!  ROUND  POSTS   SHALL  HAVE  NO  DIAMETER   LESS  THAN  8"  OR 
MORE   THAN  10"  ONLY  ONE  TYPE  POST  (SQUARE  OR  ROUNDJTO  BE  USED 
WITHIN  ONE  PROJECT. 

TERMINAL  SECTIONS:  SEE  STANDARD  DRAWING  NO,  90-05,  NO.  90-06 
AND  NO.  90-07  FOR  APPROACH   AND  DEPARTURE    TERMINAL  SECTIONS. 

BRIDGE  APPROACH:  SEE  STANDARD  DRAWING  NO.  90-04  FOR  TREATMENT 
AT  BRIDGE  ENDS. 

REFLECTOR- WASHER :  ALL  SECTIONS  OF  GUARD   RAIL   SHALL  HAVE  RE- 
FLECTOR WASHERS    SPACED   EVERY  25  FT.  SEE   STANDARD   DRAWING  NO. 
90-08  FOR  DETAILS. 


RAIL  SPLICE  DETAIL 


(LAP  IN  DIRECTION  OF  TRAFFIC) 


( 


( 


REVISED 


EFFECTIVE 


II- 1-70 


l-l  -71 


8-1-71 


STANDARD  DRAWING  NO.  90-  03 


STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


METAL  MEDIAN  RAIL 


APPROVED 


STATE  HIGHWAY  ENGINEER 


POST   BOLT  HOLE 


TYPICAL    RAIL  SPLICE 
(SEE  DETAIL  THIS  SHEET) 


5L   POST  BOLT 
HOLE 

ft.  RAIL  2 


VARIES 


3'-6"(MIN  ) 


mm?? 


8X8  WOOD  BLOCK' 
(SEE  DETAIL  THIS 
SHEET) 

7?F. 


RUB-RAIL 

SPLICE-  SEE 
DETAILtTHIS  SHEET) 


NOTE: FOR  DETAIL  OF 
RUB-RAIL  SEE 
POSTS  BELOW. 


(THIS  SHEET) 


]cPOST(SEE  DETAILS 
^  THIS  SHEET) 

SWf   ^ 

isiR.  MEDIAN 


SECTION  A-A 


MIN.  DIA. 


PLATE  WASHER 
(SEE  DETAIL 
THIS  SHEET) 


5/s  X  2  -  2  '  POST 
BOLT  WITH  HEX 
IT 

6"C  8.2  # 
X  I2'-6"MIN 
RUB-RAIL(USE 
5/8"x  |'-2"CAR 
BOLT  WITH  HEX 
NUT) 


PLATE  WASHER 
(SEE  DETAIL 
THIS  SHEET) 


4-4  BARS  X  5'-0"  WRAPPED 
|]/2%WITH*8  WIRE  AT  10  PITCH 

7/8"  0  HOLE  ^ 


PLATE  WASHER 
(SEE   DETAIL  THIS  SHEET) 


5/8"  0  X  2'- 2"  POST  f 
BOLT  WITH  HEX  NUT) 

c"r  09#  


X  I2'-6"MIN. 
RUB  -  RAIL 


U  i 

S: 


5/8"0  X  2'-  2 
POST   BOLT  WITH 
HEX  NUT 

7/8"  0  HOLE 
6"C  8.2  # 
XI2'-6"MIN 
RUB -RAIL 

PERMISSIBLE  TO 
DAP  POST  FULL 
LENG.  OF  POST 


DAPPED  POST  (  PERMISSIBLE 
TO  DAP  FULL    LENGTH  ) 


PLATE  WASHER 
(SEE    DETAIL   THIS  SHEET) 


8" 

8  .1 

1 — r~ 

~r 

( 

j- 

-7/a„ 


SQUARE  WOOD  POST 


CONCRETE  POST 


ROUND   WOOD  POST 


*  USE  REFLECTOR  WASHERS  IN  PLACE   OF  PLATE   WASHER   AS  NOTED   ON   STANDARD  DWG.  NO.  90-08. 

DETAIL  OF  GUARD  RAIL  POSTS 


8  0  HOLE 


WOOD  BlOCK 
DETAiL 


6"  C  8.2  *  X  12-6"  MIN.  RUB  RAIL 


OVAL  SHOULDER 
BUTTON  HEAD  BOLT 
OR  EQUAL 

POST  BOLT  IS  SIMILAR 
EXCEPT  LENGTH. 


"/I6"  □  HOLES  "/I6  X  2    SLOTTED  HOLES 

DETAIL  OF  RUB  RAIL  SPLICE 

(RAIL  SPLICE  TO  OCCUR  AT  POSTS  ONLY) 


RAIL  SECTION 


*  POST  BOLT  LENG  =  2'-2" 


SPLICE   BOLT  a  NUT 


WASHER  TO  BE  PLACED  BETWEEN 
HEAD  AND  RAIL  OF  POST  BOLT  USE 
ON  POST  CONNECTIONS  THAT  DO 
NOT  USE  REFLECTOR  WASHER. USE 
ON  BOTH  SIDES  OF  MEDIAN  RAIL. 


8  GA  GALV. 
STEEL 


PLATE  WASHER  DETAIL 


i?''::"lap 


2"    4 1/4" 

4V4"|  2" 

METAL  PLATE  WASHER 

OR  REFLECTORIZED  WASHER 

5/8"  0X2'-2"CAR RJAGE _ 
BOLT  WITH  HEX  NUT 

3/4"  X  2  S'Z"  SLOT  IN  


__f    RAIL  SECTIONS 
29/. 


'32  X 


SLOTTED  HOLES 


WOOD  BLOCK 
T_    POST  BOLT  HOLE 


RAIL:  GALVANIZED    RAIL  SHALL   BE  GALVANIZED  IN  ACCORDANCE  WITH 
ASTM  A  93   OR    ASTM    A  123.  STEEL   RAIL  SHALL   CONFORM  TO  AASHO 
M  180.  ALL  RAIL   PLATES   ARE   TO  BE  LAPPED  IN  DIRECTION  OF  TRAFFIC. 

POSTS!  ROUND  POSTS  SHALL  HAVE  NO  DIAMETER  LESS  THAN  10".  ONLY 
ONE  TYPE    POST  (SQUARE   OR   ROUND)  TO  BE  USED    WITHIN   ONE  PROJECT. 

TERMINAL  SECTIONS!  see  std.  dwg.  no.  90-05,  90-06  and  no. 

90-07   FOR   APPROACH   AND   DEPARTURE   TERMINAL  SECTIONS. 

BRIDGE   APPROACH  '.  see  std   dwg.  no.  90-04  for  treatment  at 

BRIDGE  ENDS. 

REFLECTOR   WASHER!  all  sections  of  guardrail  shall  have 

REFLECTOR-  WASHERS  SPACED  EVERY  25  FT.  SEE  STD.  DWG.  NO.  90-08 
FOR  DETAILS. 


RAIL  SPLICE  DETAIL 

(LAP  IN  DIRECTION  OF  TRAFFIC) 


REVISED 

11-1-70  1-14-71 

STANDARD  DRAWING  NO.  90-04 

EFFECTIVE 

1-1-71  1-15-71 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

BRIDGE  END  TREATMENT 

(STEEL  GUARD  RAIL-BRIDGE  APPROACH  SECTION) 

APPROVED  r 

-SfATE  HIGHWAY  ENGINEER 

_27 '-  5"  PAY MENT  LIMITS 


<L5/8"0  X  l'-3" 
H.S.  BOLT 


PLATE 
WASHERS- 


25-0"  BRIDGE  END  GUARDRAIL 
!2"xl2"X5'-4" POSTS  WITH  I2"XI2"XI4"BL0CKS 
3'-l'/2"l   6'- 3' 


9_  5/4"  0  HOLE-> 
FOR  5/8  "  0  X  N 


METAL  GUARDRAIL 
(SEE  STD.  DWG.  90-02)" 

^bridge  approach  SLAB^f^5:0,^  NA°ftsB3!^ 

 ;   >ASB  a  39-15  ABB 


SEE  TABLE  A 

V4"  0  STEEL  PIPE 
(TACK  WELD  IN  PLACE) 


>'/4"  METAL 


— c 

> 

"oo 

15" 

Vshoulder 

EDGE  AND 
BASE  LINE 


METAL  BOX 


a29/32X3"SL0TS(TYP.) 
T'0  HOLES  FOR  7/8"0  X  1-3"  H.S  BOLTS 

TERMINAL  CONNECTOR 


CONC.  BRIDGE  \££ 
APPROACH  SLAB  (T~l 


STEEL  GUARD  RAIL-BRIDGE  APPROACH  SECTION  TYPE-  I 
(USE  FOR  NEW  BRIDGES  ONLY) 

 27-5"  PAYMENT  LIMITS  , 


3/4"  0  HOLE   FOR  Vs"  6 
BOLT.  l"0  HOLE  FOR 
7/8"0  BOLT 


t3/4"0  DRILLED 
HOLE  FOR  5/8  0 
XI'- 3"  H.S.  BOLT 


25'-0"  BRIDGE  END  GUARDRAIL 


3'-l'/2" 


I2"XI2"X5'-4"PQSTS  WITH  I2"XI2"XI4"BL0CKS . 


3-l'/2" 


3'- 1  '/2" 


6'- 3" 


SHOULDER 
EDGE 


6'-3" 


P-l 


V4"GALV.  metal  plate 

PLATE  WASHER 

1  V4"  0  HOLE 


SEE  TABLE  A 


3/4"0  STEEL  PIPE 
(TACK  WELD  IN  PL.)  ^ 


BITUMINOUS  SURFACING 
(TO  BE  INCLUDED  IN  PRICE 
BID  PER  UNIT)   


SECTION  A-A 


1  l"0  HOLES 

^-l"0  STEEL  PIPE 
(  TACK  WELD  IN  PL.) 


J 


BASE  J 
LINE  - 


6"XI4"X  3'-0"  METAL  BOX 


6"xl4"X3'-0" 
METAL  BOX 


TERMINAL  CONNECTOR 


METAL  GUARDRAIL (SEE 
STD.  DWG.  90-02) 


£  3/4"  0  HOLE 


c  %.  i"ei  holes 


STEEL  GUARD  RAIL-BRIDGE  APPROACH  SECTION  TYPE- 2 
(EXISTING  ANCHOR  POST  IN  PLACE) 


27-5"  PAYMENT  LIMITS 


ANCHOR  POST  DETAIL 
(SEE  ROAD  PLANS  FOR  DETAILS) 

7/e"0  hole- 


/3 

t.  7/8"0X  1-3" 

H.S.  BOLTS        j\  \METAL  GUARDRAILtSEE  STD.  DWG.  90-02) 

/    \  ^ETAL  BOX 

postANCHOR      '  \  STEEL  GUARD  RAIL- BRIDGE  APPROACH 

TERMINAL  CONNECTOR   SECTION    TYPE  -  3  

(NO  ANCHOR  POST  PROVIDED  ON  EXISTING  BR.) 


12  X  12  X  14  WOOD 
BLOCK 


PLATE  WASHER 
(SEE  DETAIL  STD 
DWG.  NO.  90- 02) 


TABLE  ,!A" 

2- LANE 
TREATMENT 

7^-^gAIL 

TYPE- 1 

TYPE-2 

TYPE-3 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-  06 
TERMINAL  4 

NON- 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

4- LANE 
TREATMENT 

CONTINUOUS 
SHOULDER 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  4 

NON- 
CONTINUOUS 
SHLDRrRAIL 

STD.  DWG. 
NO  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

CONTINUOUS 
MEDIAN 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL4 

NON- 
CONTINUOUS 
MEDIAN  RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

L  \2l 


5/8"0X2'-2"  POST 
BOLT  WITH  HEX-NUT 
(SEE  DETAIL  STD. 
DWG.  NO.  90-03) 


7/8"  0  HOLE  S 

I2"XI2"XI4"W00D  BLOCK 


I2"XI2"W00D  POST 


STEEL  GUARD  RAIL- BRIDGE  APPROACH  SECTION. 

MEASUREMENT!  ONE  INSTALLATION  COMPLETE  AS  DETAILED  TO  BE 
MEASURED  AS  ONE  UNIT. 

PAYMENT!  PER  EACH  UNIT  AS  CONTAINED  IN  BID  PROPOSAL. 

NOTE:  THIS  STD.  DWG.  IS  TO  BE  USED  FOR  BRIDGE  APPROACH  AND/OR 
DEPARTURE   ENDS  FOR  TWO-WAY  TRAFFIC  AND  FOR  APPROACH  ENDS 
FOR  ONE-WAY  TRAFFIC.  NORMAL  8"X8"  POSTS   AND  6'- 3"  POST  SPAC- 
ING CAN  BE  USED  FOR  ONE-WAY  DEPARTURE  ENDS. 


STANDARD  DRAWING  NO.  90-04  A 


t3/4"0  DRILLED 
HOLE  FOR  5/8  0 
XI'- 3"  H.  S.  BOLT 


t  l"0  DRILLED 
HOLES  FOR  7/8" 
0X  |'-3"H.S.  BOLTS 


STEEL  GUARD  RAIL- BRIDGE  APPROACH  SECTION  TYPE-  I 
(USE  FOR  NEW  BRIDGES  ONLY) 

 27-5"  PAYMENT  LIMITS  


25'-0"  BRIDGE  END  GUARDRAIL 


i8"X8"X5'-4"P0STS  WITH  8gXI2"XI4"BL0CKS 


'/4"  GALV.  METAL  PLATE 

PLATE  WASHER 

SEE  TABLE  "A"  £3/4"0HOLE 


S.  l"0  HOLES 


3/4"0  STEEL  PIPE 
(TACK  WELD  IN  PL.) 


2h 


4" 

6" 

1          1  1-?- 
-o-  -o-o- — 

'  '  , — 

3-0" 

10  STEEL  PIPE 
(  TACK  WELD  IN  PL.  I 


>'/4"  METAL 


6"XI4"X3'-0"  METAL  BOX 


£  3/4"  0  HOLE 


6  X  14  X  3-0 
METAL  BOX 


TERMINAL  CONNECTOR 


STEEL  GUARD  RAIL-BRIDGE  APPROACH  SECTION  TYPE- 2 
(EXISTING  ANCHOR  POST  IN  PLACE) 

.  27-5"  PAYMENT  LIMITS  


3'-l''2". 


25'- 0"  BRIDGE   END  GUARDRAIL 


8"X8"X5'-4"POSTS  WITH  8 "XI2"XI4"BL0CKS 


3'- 1'/2" 


3'-  I  '/2" 


6'- 3" 


SHOULDER 
EDGE- 


S'- 3 


SEE  TABLE  "A" 


r: 


p-l 


1  I"  0  HOLES 


1-9 


l'-  3" 


3-0" 


9'/4'1 


-O-O— | — 


_3V2 


ANCHOR  POST  DETAIL 
(SEE  ROAD  PLANS  FOR  DETAILS) 


BASE 
LINE 


METAL  GUARDRAIL  (SEE  STD  DWG  90-02) 

METAL  BOX 

STEEL  GUARD  RAIL- BRIDGE  APPROACH 

TERMINAL  CONNECTOR'  SECTION    TYPE  "  3 


NEW  ANCHOR 
POST 


(NO  ANCHOR  POST  PROVIDED  ON  EXISTING  BR  ) 


TABLE  "A" 

2- LANE 
TREATMENT 

^^eAiL 

TYPE- 1 

TYPE-2 

TYPE- 3 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  4 

NON- 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-05 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

4- LANE 
TREATMENT 

CONTINUOUS 
SHOULDER 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  4 

NON- 
CONTINUOUS 
SHLDRrRAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

CONTINUOUS 
MEDIAN 
RAIL 

MATCH 

CONTINUOUS 
RAIL 

MATCH 
CONTINUOUS 
RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL4 

NON  - 
CONTINUOUS 
MEDIAN  RAIL 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  5 

STD.  DWG. 
NO.  90-06 
TERMINAL  3 

12 

—  8  ^ 

"r- 

_  V 

T 

V- 

HOLE 
8"XI2"XI4" 
WOOD  BLOCK 


PLATE  WASHER 
(SEE  DETAIL  STD 
DWG  NO  90-02)  / 

,   ,  ,.  7 

5/8  ♦  X2  -  2  POST 
BOLT  WITH  HEX-NUT 
(SEE  DETAIL  STD.  DWG 
NO.  90-03) 


8"X8" CONCRETE  POST 

8"XI2"XI4"  WOOD  BLOCK 

STEEL  GUARD  RAIL- BRIDGE  APPROACH  SECTION. 

MEASUREMENT!  ONE  INSTALLATION  COMPLETE  AS  DETAILED  TO  BE 
MEASURED  AS  ONE  UNIT. 

payment:  PER  EACH  UNIT  AS  CONTAINED  IN  BID  PROPOSAL. 

NOTE:  THIS  STD.  DWG.  IS  TO  BE  USED  FOR   BRIDGE  APPROACH  AND/OR 
DEPARTURE   ENDS  FOR  TWO-WAY  TRAFFIC  AND  FOR  APPROACH  ENDS 
FOR  ONE-WAY  TRAFFIC.  NORMAL  8"X8"  POSTS   AND  6'- 3"  POST  SPAC- 
ING CAN  BE  USED  FOR  ONE-WAY  DEPARTURE  ENDS. 


REVISED 


EFFECTIVE 


1-1-71 


STANDARD  DRAWING  NO.  90-05 


STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 


GUARDRAIL  TERMINAL  SECTIONS 
SHEET- 


t PPROVED 


STATE  HIGHWAY  ENGINEER 


FLAT 
PLATE  WASHER 


METAL  BEAM 
GUARDRAIL 


STANDARD  SWAGED  FITTING 
  AND  STUD   


SECTION  A-A 
ANCHOR  PLATE  DETAILS 


NOTE  i   NO  MEASUREMENT  OR  PAYMENT  WILL 
BE  MADE  FOR  THE  END  ANCHORS, ROUNDED 
END  SECTIONS,  AND  BUFFER  END  SECTIONS, 
AS  THE  COST  THEREOF  SHALL  BE  ABSORBED 
IN  THE  UNIT  BID  PRICE  FOR  THE  RAIL. 

NOTE!  CABLE  SHALL  BE  3<V  0  CLASS  A  25,000^ 
ROPE-AASHO  M-30. 


END  ANCHORAGE  DETAILS 

(TO  BE  USED  CN  ALL  TERMINAL  SECTIONS) 


8"X8"  POST  (TYP.j 


SEE  END  ANCHORAGE  DETAILS 


y^EDGE  OF  WIDENING 
y^-EDGE  OF  PAVED  SHLDR. 
LINE 


TERMINAL   SECTION  I 

(TO  BE  USED  ON  ALL  APPROACH  ENDS  AND  ON 
ALL  TWO  LANE,  TWO  WAY  DEPAPTURE  ENDS.) 


25.0'  TERMINAL  END   

6-3" 

I        6'-3"        ,1,        6'-3"      .  1. 

6'- 3" 

1    ^-8"x8'\  1 

1    5  POSTS  <J  1 

p-l 


OF  WIDENING^x                               (  P 

i  n 

1  H 

=o 

OF  PAVED  SHLDR  r^v  « 

1 

2.94' 

cj 

6.25' 

6.25' 

6.25' 

6.25' 

TERMINAL   SECTION  2 

(TO  BE  USED  ON  FOUR-LANE  DIVIDED  DEPARTURE  ENDS) 


/ 


c 


C 


REVISED 

11-1-70 

STANDARD  DRAWING  NO.  90-06 

EFFE^tlVE 

1 -1-71 

STATE   HIGHWAY  COMMISSION 
HELENA,  MONTANA 


GUARDRAIL  TERMINAL  SECTIONS 
SHEET-2 


APPROVED 


///» .■.://,,// 


ATE  HIGHWAY  ENGINEER 


see  std.  dwg  no. 
90-05  for  end 
anchorage  details 


6.25'|  6.24' |  6.23' |  6.22'  |  6.22'|  6.22' j  6.22  1 6.22' |  6.22' 


6.22'  spaces 


=  5.90+N(0.625) 
=5.90  +  N(0.625)-0.33 
=5.90+N(0.625)-0.66 
N=No.  of  post  spaces 


4  spaces     6' 3^25|04 


6' 3"  post 


TERMINAL  SECTION  3 


y  =  1.91  + 0.5  N 
see  detail  "A" 


D|  varies 


b  d 


Id 

st; 

6.25' 

6.24' 

3/4"x  Slot 

3/4M  strap  (  2  reg'd ) 
D, 


6.23'  post    ^  spacing 


shldr  edge 
base  line 


cont  rail 


TERMINAL  SECTION  4 


TABLE  "B" 


BRIDGE  WIDTH  (FT) 

28' 

30' 

32' 

34' 

36' 

38' 

40' 

4  3 

ROADWAY  WIDTH  (FT.) 

24 

26 

28 

30 

34 

36 

38 

40 

44 

26 

28 

30 

34 

36 

38 

40 

44 

28 

30 

34 

36 

38 

40 

44 

30 

34 

36 

38 

40 

44 

36 

38 

40 

44 

38 

40 

44 

40 

44 

44 

TERMINAL   3  (N  spaces) 

6 

8 

10 

12 

14 

16 

18 

20 

22 

6 

8 

10 

12 

14 

16 

18 

20 

6 

8 

10 

12 

14 

16 

18 

6 

8 

10 

12 

14 

16 

8 

10 

12 

16 

8 

10 

14 

8 

12 

8 

TERMINAL   4  (N  spaces) 

x- 

0 

2 

4 

8 

10 

12 

14 

18 

0 

2 

6 

8 

10 

12 

16 

< 

0 

1 

6 

8 

10 

14 

X 

2 

4 

6 

8 

12 

2 

4 

6 

10 

,?. 

4 

8 

2 

6 

2 

X  Post  P-l  will  match  the  continuous  rail 


I2'6"min. for  outside  shoulder 


a\  end 


90-05JL 


IOO'0"min  for  median  shldr 


8"x8"x54"  posts  with 
8"x8"x  14"  wood  blks.  (typ 


see  std.  dwg.  no.  90-05 
for  end  anchorage 


TERMINAL    SECTION  5 


%     NOTE.  Omit  terminal  section 

i2'  "Xvf'^EFl —    and  Qncnor  wnen  rail  is  extended 
into  cut  slope. 


SECTION  A-A 


a  edge  of 
base  line 


16.25'  I  6.25' 


6.24^|  6.23' |  6.21' 


in 
6.19' 


5.97'  |  5.97'|  5.97'  |  5.97'  |  5.97'  1 5.97'  |  5.97'  |  5.971 


TERMINAL    SECTION  6 

( This  Terminal   Section   to  be  used  for  out  slope  embedment ) 


( 


REVISED 

II-  1  -  70 

EFFECTIVE 

1-1-71 

STANDARD  DRAWING  NO.  90-07 


STATE  HIGHWAY  COMMISSION 
HELENA, MONTANA 


PIER  TREATMENT 


APPROVED 

STAtfe  hi6(way  engineer 


see  std-  dwg.no. 
90-05  forend 
anchorage 


MEDIAN   BRIDGE   PIER  TREATMENT 

*  This  dimension   may  be  greater  If  pier  footings    interfere    with  the   guardrail   post  or  if   continuous   rail    is  providec 
on   the  shoulder. 

**When   pier  width  is   greater   than    3'0",  adjust  the   last   eight  post  offsets    of     the    75'   terminal  section 
to  fit  the  condition. 


see  std.  dwg.  no. 
90-04  for  end 
anchorage 


.  (see  stddwanaJQ^- 

n-  ^^_i^g_end     I  6' 3"  I  6' 3"  i       75'0''_gjpj[Qgch__gIH-^gE-  - 

1 1  see  std  dwgTTio~9l>05r  ^ 


J^O^parture 


see  std.  dwg  no. 
/  90-05  for  end 
I  anchorage 


OUTSIDE    SHLDR.  BRIDGE  PIER  TREATMENT 


OUTSIDE    SHOULDER  SLOPE 


edge  of  3 
fin  shldr.C— 


NOTE:  Obstruction  less  than  30'  from  edge 
of  nearest  traffic   lane   reguire  guardrail. 

NOTE:  When  guardrail  installations  are  more 
than  2  feet  from  the  edge  of  the  shoulder, 
the  fill  slope  shall  be  a  10  1  slope  beginning 
at  the  edge  of  finished  shoulder. 


MEDIAN  SLOPE 


f 


( 


REVISED      I  11-1-70 
EFPECTlvP   1  1-1-71 

 1 

STANDARD  DRAWING  NO.  90-08 

STATE  HIGHWAY  COMMISSION 
HELENA,  MONTANA 

REFLECTOR- WASHER 

Sf ATE  HIGHWAY  ENGINEER 

Material  -  8  gage  galvanized 
approximate  weight 
0.47  lbs. 


All  sections  of  guard  rail  shall  have  reflector  -  washers  installed  every  25  ft.  Reflector- 
washers  are  not  required  on  bridge  end,  bridge  pier  or  grade  crossing  protection  guard- 
rail. 

The  use  of  reflectors  will  replace  the  need  for  the  rectangular  washers  required  to 
fasten  rail  to  post. 

Reflector- washers  to  be  included  in  the  unit  price  per  linear  foot  of  guard  rail. 


r 


1 


II-I-70 


1-71 


srAA/ojiep  £>>eAH//fj<z  A/a.  9o-/4 


GUARDRAIL  FO£ 


Nl 


o 
5 


<£. '  M/A/IAAUA/I 


ELEVATION 


///  sve&y  case  whebb  jhebe  /s  ajo  ba&&/6/z  typz 
CUee,GUA£De/l/L  SH4LL  be  /ajsj-ahlbd  unless  such 

INST#LL6T*0^  IS  FOUND  fO  S£  /Mp£4cr/CAS LE  . 


&Q££/£e  cues 


ELEVAJIOri 


■» 

if 

US£  S/M/L  fie 
DO  W£  I  #£>£>AA/6- 

DWG.    74 'OS 

»  .  ■"*•*" 

0 

■a 

9 

AjOfE  - 

5£E  bullet/aj  /Jo  &t  "e  ecomme  aj  de  d  peaer'ces 
foe.  fA/LEo^o  -  H/GHH/4y  g^ade  ceoss/AJa 
peorec t'OaJ" ,  a ssoc/Ae/OaJ  of  AM£~e/C4AJ 

seen/CD  ceoss/MGs. 


see  sro.  dwg  f£>eT£/?MiA//U-  s£<rr/0A/ 


Typical  BAg/esse  cues 


6-l-t.r 

II-  1-  4.8 

< 

STANDARD  DRAWING  NO.  30-I5 

I-  1-  fo9 

7/<ZS  | 

State  Highway  Commission 
Helena,  Montana 

COMBINATION  GUARD  RAIL  S  HEADER  J 

Approved  *//3r/*  ^ 



9    Stote  Highway  Engineer 

( 


( 


! 


( 


(0 


STANDARD  DRAWING  NO.  9£-Q! 

/-/-&S  h/'7C 

Sfof«  Highway  Commission 
Hfti&no,  Montana 

MONUMENTS  S  MARKERS 

Approved 
ft  State  Hiahwov  Enqirmqr 

GENERAL:-  REFERENCE  POINTS,  PROJECT  AND  STATION  MARKERS  SHOULD  BE  SO  PLACED  THAT  THEY  WILL 
NOT  BE  DISTURBED  BY  MAINTENANCE  OPERATIONS.  PROJECT  AND  STATION  MARKERS  SHOULD  BE  PLAINLY 
VISIBLE  FROM  THE  HIGHWAY. 


4*3    x.5'-8  5H 
Rtint.  Bars 
Wrap  bar*  wiHi 
*\0  w\re  a+ 
4"  Pitt'h  -- 
Bronze  TafcM 


Proj  No.  P\a\e 
fx  5"x  2?"  Pine 
PamVed  Wnta 
all  sides. 
&)ack  letter* 


SECTION  ft-A 


EXPOSED  SURFACES  OF  THE 
TABLET  ARE  TO  BE  GROUND 
SMOOTH.     LETTERS  ARE  TO 
BE  RECESSED  1/16".  IN- 
FORMATION ON  THE  TABLET, 
INDICATED  BY  PIN  LINES, 
IS  TO  BE  STAMPED  IN  THE 
FIELD  BY  THE  ENGINEERING 
PARTY  AFTER  POST  IS 
PLACED,  USING  3/16" 
LETTERS . 


STATION  MARKERS  ARE  TO  BE  SET 
OPPOSITE  EVERY  TENTH  STATION 
AND  AT  IMPORTANT  EQUATIONS. 
EQUATIONS  OF  LESS  THAN  100 9 
MAY  BE  DISREGARDED.  MARKERS 
ARE  TO  BE  SET  ON  THE  NORTH  OR 
WEST  SIDE  OF  THE  CENTERLINE 
DEPENDING  ON  THE  GENERAL 
DIRECTION  OF  THE  ROUTE  OR 
SHALL  BE  SET  SO  AS  TO  BE 

VISIBLE  FROM  THE  HIGHWAY 
CENTERLINE  (ON  R/W  LINE 
IF  POSSIBLE). 


concrete: 

rubbed  finish  on  face, 
recessed  letters  3"  high 
except  equations  which 
will  be  1  1/2"  high, 
corners  chamfered  1/2". 


PROJECT  MARKER  POSTS  TO  BE  REIN- 
FORCED CONCRETE. 

CORNERS 

CHAMFERED  1/2".     PROJECT  NUMBER 
PLATE  TO  BE  FURNISHED  AND  ERECTED 
BY  STATE  FORCES.     SERIES  "D"  LETTERS 
AND  NUMERALS  TO  BE  USED  AS  PER 
STANDARD  ALPHABETS  PUBLISHED  BY 
BUREAU  OF  PUBLIC  ROADS,  1945. 

REFERENCE  POINT 

1"  IRON  PIN. 

ANOTHER  REFERENCE  POINT  TO  BE  SET 
ON  OPPOSITE  SIDE  OF  HIGHWAY. 


PROJECT  MARKERS  ARE  TO  BE  SET  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS  ON 
EITHER  SIDE  OF  THE  HIGHWAY. 

REFERENCE  POINTS  ARE  TO  BE  SET  ON 
BOTH  SIDES  OF  THE  CENTERLINE  AT  THE 
BEGINNING  AND  END  OF  ALL  PROJECTS,  " 
AT  ALL  PCs,  PTs  AND  ANGLE  POINTS  AND 
AT  SUCH  HIGH  POINTS  ON  LONG  TANGENTS 
AS  MAY  BE  DESIRABLE.     EXCEPT  AT 
PROJECT  MARKERS,  THEY  ARE  TO  BE  AT 
ANY  CONVENIENT  DISTANCE  F?,OM  THE 
CENTERLINE. 


ALU  CONCRETE 


SHALL  BE  CLASS 


( 


Stafe  Hlg 
Hele 

hway  C< 
mo,  Mor 

jmmlssi 
itano 

 -|       STANDARD  DRAWING  NO.  IOO-OI 

""  I                                                                                         1  Approved 
on                     OUTDOOR     FIREPLACE  \£^^cdUSm 

P  State  Highway  Engineer 

'V  Bars  of  grate  spaced  3"  0.0. 


Reinforcing 
Rod 


FRONT  VIEW 


SECTION  A-A 


"DD"  Cone. 


!/4"  Angle  iron 


Bar  Welded  to 
Angle  Iron 


materials: 

'/2    Cubic  yard  Glass  DD  Cone. 
88  ft.  of  Reinforcing  Rod  ( W) 
2  ft.  length  of  chain  (1/4) 
2 -29"  Pes.  of  fa"  Angle  Iron 


^  I 

DETAIL  of  grate 
LEDGE 


STANDARD  DRAWING  NO.  100-02 

\/-/\<£J9 



State  Highway  Commission 
Helena ,  Montana 

GRATE    DETAILS    FOR    CONCRETE  FIREPLACE 

Appealed 
]  State  Hiahwov  Enalneer 

-S     ^ 

5<v 

f 

'* 

-a                   ,f)  «m 

00 

E 

"  -1! 

< 
_J 


(O 


C 


j  /er£-y/s£ro  \#-/-<z,5-\//-/-<z>& 

STANDARD  DRAWING  NO»  IOO-Q3 

&ttcr/i/ie\  £-  /-  6>s  {/-/-  <zs 

State  Highway  Commission 
Helena,  Montana 

BENCH 

i  Stare  HB&nway  Engineer 

-1- 


LJ. 


j  1  2-6 


6-0 


Posts  imbedded  ~_ .  >. 
In   Concrete        »'  ,'; 

■9.1  " 


FRONT  ELEVATION 


"1 


3/8  X  2  X  2  X  1-8 


2  X  4-0  Galvanized 
Stee!  Posts 


0-6 
Min. 


t-iO 


HH/2  HM 

mryiryir|im 


SIDE  ELEVAT 


|  ! 

o  1 
1  1 

1  o  | 

1  1 

rh 

1  1 

 cn_ 

L-J 

MATERIAL  LIST 

NO. 

SIZE 

REMARKS 

2 

3/8"  X  2"x  |-8* 

Angle  Iron 

5 

3"X  4"X  6' 

Boards  1 

4 

2  X  4 

Galvanized    Sfreei  Postfs 

4 

1/2  X  3" 

Machine  Bolt's 

10 

3/8"  X  4" 

Machine  Boltfs 

i  Gu.R. 

Class  "DD"  Concrede 

PLAN  VIEW 


r 


STANDARD  DRAWING  NO.  100-04 


State  Highway  Commission 
Helena.  Montana 


,                 MATERIAL  LIST 

UNIT 

NO 

SIZE 

DESCRIPTION 

LIN.  FT. 

14 

4X6X7 

WOOD  CONST.  GRADE    P  S  T 
PENTHACHLOROPHENAL  TREATED 

LIN.  FT 

6 

2  X  10 

CONST    GRADE  JSP 

LIN.  FT 

6 

2  X  12 

CONST.    GRADE    J  8  P 

LIN.  FT. 

3 

3X6X 16 

CONST.    GRADE  JSP 

EACH 

12 

3/8  X  6 

CARRIAGE  BOLTS 

CU.  YD. 

1/8 

CLASS  "DD"  CONC.  AROUND  POSTS 

d1  (D  O 


erf 


III  1       „p  it 

OH  SF  o 

z  J  g  u. 

iuj  <  </>  z 

«-  (-:  5  y  E 

HJ  X  ^  . 
X  2  W  *m 
»  UJ  2  I  < 

21  o  S  s  o 
031  J  Sl  o  K 

^  fL 

fl£  {-  K  lt 
2  <  8-  O 
lit  Jl/t,, 
2  3  2  W 
-»  O  o  9 


o  ^  #  £ 
1  sj  °-  a  m 

eft  to  ac  52  2  ' 
~  <  O  I  3 

<   s4-  U.  _J 


4© 


4"  X 


2 


CREOSOTE 


( 


,  1 

STANDARD  DRAWING  NO.  100-06 


State  Highway  Commission 
Helena,  Montana 


STONE     PICNIC  TABLE 


-a 

0) 


NOTE 

The  Table  Top  Is 
Concrete  And  The 
Of     Field  Stone. 


B     6    '  8 


Of  Pire  cast 
Uprights  Are 


I                   MATERIAL  LIST 

UNIT 

NO. 

SIZE 

DESCRIPTION 

Lin.  Ft. 

14 

3"X  12' 

Wood  Plank 

Cu.  Yds. 

1/8 

Table    Top     Pre  Cast  *"DD" 

Sq.  Ft. 

21 

4~X  4"X  8  Ga. 

Welded   Wire  Mesh 

Gu.  Yds. 

1/2 

Class  'DD"  Cone 

Sq.  Ft. 

40 

Masonary  Surface 

Each 

2 

1/2  "  X   8  " 

Anchor  Bolts 

Each 

4 

3/8"X  2*X  II" 

Straps  ; 

Each 

4 

3/8"  X  4  1/2" 

Bolts  With  Washers 

£t/.ass        o&  /rot/**. 


5'  6' 


\Z—^ 1 3 


3  0' 


•j  si*- 12"-— 


> 

< 
_l 
Q_ 


_„„J 


-J 

hi 


yj 


( 


c 


( 


/A/- 

STANDARD  DRAWING  NO.  1QO-07 

S/^jftrr/wX  3-/-6S 

/- 

State  Highway  Commission 
Helena,  Montana 


STONE     PICNIC  TABLE 


Approved 
Stotff  HiCrfwoy  Encniftffier 


4X4-8  Ga.  Welded   Wire  Reinforcing 


■— —  ■err-                  i_j  u 

"               Ti  • 

J      V--.  f 

T 


COUNTER  SINK  AND  PILL 
WITH       PLASTIC  WOOD 


3/8  X  4  1/2 "  Bolts  With  Washers 

SIDE  ELEVATS 


ALTERNATE  STYLE  USING 
CAST      CONCRETE  UPRIGHTS 


ALTERNATE     STYLE  USING 
CAST     CONCRETE  UPRIGHTS 


(J/2 


PLANK 


NOTE  : 

THE    TABLE     TOP    IS  PRE   CAST  CONCRETE  ,  THE 
BENCH     SUPPORTS     ARE     EITHER  FIELD 
STONE      OR     CAST      CONCRETE       AND  THE 
TABLE       SUPPORT      IS    OF     FIELD  STONE 
AND     MASONRY.       THE      SEATS     ARE  TREATED 
PLANKS    (   OAK    IF     AVAILABLE,  i 


MATERIAL  LIST 

uni  r 

HO. 

SIZE 

DESCRIPTION 

Cu.  Yds 

1/8 

Table  Top    Concrete  "DD" 

Sq.  Ft. 

12  1/2 

4*X  4"X  8  Ga. 

Welded    Steel  Mesh 

Lin.  Ft. 

1/4' X  2" 

Scrap  Iron 

Lin.  Ft. 

3'X  12" 

Oak    Plank  ( Treated  ) 

Sq.  Ft. 

38 

Masonary  Surface 

Each 

3 

1/2  "X  8" 

Anchor  Bolts 

Cu.  Yd. 

1/3 

j  Class  DD" 

T 


/  STONE      UPRIGHTS  \^ 


( 


//-/-<£.& 

—  :  :  1 

STANDARD  DRAWING  NO.  100-08 


|  State  Highway  Commission 
Helena ,  Montana 


TWO  TABLE  PICNIC  SHELTER 


A  approved 
rstatr  Highway  Engineer 


D 

L 


V 


2  X  4" 


XT 


2X6 

2"x  e" 


2X6 


V 

^2'X  6 
=s-  2  x  4 


Bj~ 


X  6 


.  A 

us 


7  - 10 " 

7:i0" 

15- 

8  " 

PLAN  VIEW 


NOTE  • 

LUMBER  4-  ALL   LUMBER   SHALL  BE  COMMERICAL 
GRADE    NO.  3     OR  BETTER. 

TREATMENT    OF  POSTS    THE  LOWER   31/2  FT.  OF  THE 
8"X  8" POSTS  SHALL  BE  DIPPED  IN  A  5% 
SOLUTION   OF  PENTACHLOROPHENOL   FOR  AT 
LEAST    12     CONTINOUS  HOURS. 


2X6 


2_ 


4  — 


'? 
10 

d 
c 
© 


----- 


2  X 


Wz  x  8 

8"X  8"  POSTS 


.around  posts.. 


^3  HOOPS  *r 
AT  010  CTRS. 


Jf-jO 


7->0 


„  c 


l- 
v-ji 

■iW. 


Caulking  shall  be 
placed  around  po: 
after  cement  is 
/dry. 


4—  - 


-2-3  STR.  BARS 
Z'-  8  "LONG 


?-4 


15-8 


8X8  - 
POST 


1-4 


FRONT  VIEW 


3  STR.  BAR  2-10  LONG 
^3  HOOPS  AT  0-10" 


NOTE:  Concrete  shall  only 
be  placed  around  posts 
when  the  soil  js  excessively 
moist  or  alkaline. 


SIDE  VIEW 


2  X4. 


2X6 


F 


oo 


00 


SECTION  C-C 

|—  1X8*  I2-0"lONGBOARD 

1X4  -12-0'  LONGBATTEN 
16  d  NAILS 


2*X8^[ 

SECTIO 


2X4 


5S" 


16  Cj  NAILS 


2  X  8 


■  2  x  8 


2X6 
2  X  4 " 
2  X  8 


EEEE"^  2X4 


2  X  8" 


r2  x  4 


2X8^ 


^2  : 


lA4i_ 
^H6 


d  NAILS 


2  — |B   i  i\  i  i 


SECTION  D-n 


04 


2X4 
2"X  4 ' 
2  X  8 


8X  6 


p3/!6X0-7X  1-4  t 
2h/2*X  3\AG 
SCREWS  AND 
LOCK  WASHERS 


BENDING  DIAGRA1 


■|'/2 
*-<L  8*X8>0ST 

CORNER-  DETAILS 


MA" 

FERIAL  LIST 

NO 

SIZE 

LENGTH 

LENGTH 

DESCRIPTION 

20 

1  V  A 
1X8 

l  c  U 

I21  0" 

12-0" 

K 

3 

O  '  v  /£  " 
C  A  O 

lb-  U 

ID  O 

D  ACTC  DC 

Hflr  i  tiro 

6 
1 

2"X8 

t  n  ** 

2X4 

12-  O 
id  -  n" 

12-0" 

1 1-  8" 

1-9" 

(18)  0  8" 

BUILT    UP  BEAM 

6 

8X6 

10-0" 

( IO  -  V 

\  -J  |  IV  -J 

(3)  9  6" 

24 
24 

*3 
*3 

4  -  8" 
2-8 

REINFORCING  STEEL 

12 

0-3" 

STEEL  SPLICE  PLATES 

12 

'/y/o-3 

0-3" 

LAG  SCREWS 

I- 

YD  3 

CL.  DD  CONCRETE 

6 

LB'S. 

16  d  NAILS 

4 

LB'S. 

16  d    BOX  NAILS 

72 

1/2"  * 

LOCK  WASHERS 

sa.  yes. 

^  "x  z.3-  'X  /7  <r<?svc: 
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STANDARD  DRAWING  NO.  100-09 

Stale  Highway  Commission 
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WELL  SHELTER 


A&oroved 


Engineer 


10-0 


2  X  4  HO  Fascia  - 
 / 


5  - 10 


i  ! 


Slope  1/4 'Per  Ft.  Away 
From  Well  Casing 


—  1-7- 


26  Go.  Metal  Ridge  Roll 
With   Closed  Ends 


I  X  8  Rootf  Boards 

edar  Shingles 

i"x  4" 


8-6 


1/2  X  10  Carnage 
Bolt. 


!  j 
I  I 

ih'el 


r 


Base  To  Be  Of  Brick 
Or    Field  Stone. 

6:0' 


SIDE"  VIEW- 


FRONT  VIEW 


2-0 


2-0' 


2X4 


T 

3-6 


5-2X4 


r 


Notch  In  6X0 
For  Ridge  Beam 


Notch  For  £  X  4 
Rafter 


6-0 


1X4X42 
Cross  Brae® 


a  'l 

2X4  Fascia 


SECTION 


A-A 


(PERSPECTIVE  DETAIL) 


A 


PLAN  VIEW 


MATERIAL  LIST 

UNIT 

NO. 

SIZE 

DESCRIPTION 

Sq.  Ft. 

65 

16" 

"1  Cedar  Shingles 

Bd.  Ft. 

70 

fX  8* 

*3   Common     Boards  „  Pine 

Bd.  Ft. 

70 

2"X  4" 

*Z  &  Better    Fir  a  Larch 

Bd.  Ft. 

8 

fX  4" 

*2    Common  Board  ,  Pine 

Lin.  Ft. 

24 

6"X  6"X  12' 

Const.   Grade   P  ®  T 

Lin.  Ft. 

10 

26  Ga. 

Ridge    Roil  With  Ends 

Each 

2 

1/2*  X  10" 

Carriage  Bolt  With  Nut  a  Washer 

Cu.  Yd. 

1 

Class  *DD*  Concrete 

Sq.  Ft. 

60 

Masonary  Surface 

C 


?-/-<gjr  v- 


STANDARD  DRAWING  NO.  100-10 


State  Highway  Commission 
Helena,  Montana 


EXHIBIT  CASE 


Approved 
Stove  Hiqnway  Engineer 


3/8  X  5 
Bolt^ 


\^  3/8"x2"  Bolt 
^3/8'  X  5"  SoiS 


Post  Set  In  Concrete 


3-0" 


>l-6'*| 


FRONT  ELEVATION 

-1-4"  4-*  2-0 


•  2  Cu.  ft.  class 
"DD"  concret®  to 
set  posts  in. 


SIDE 


ELEVATION 


From 
3  Required 


t 


X2 


/2  Plywood 
(  Frame ) 


1/2  Plywood 
(  Backing  ) 


EXTERIOR   PLYWOOD  CUT 

^,h£-  ^i?j*r£r  II 


UNIT 

NQ- 

SIZE 

DESCRIPTION 

SO.  FT. 

100 

l/2"EXTERI0R  PLYWOOD 

EACH 

2 

.11  -ii  -i  

4*4  x9 

REDWOOD  POSTS 

EACH 

4 

Wdf 

BOLTS  WITH  NUTS  AND  WASHERS 

EACH 

6 

3/8" X  5  " 

BOLTS    WITH    NUTS    AND  WASHERS 

SQ.  FT. 

24 

3'  X  4 

DOUBLE    STRENGTH  GLASS 

EACH 

4 

HINGES     AND  SCREWS 

LIN.  FT. 

30 

2"X  2" 

"2  AND  BETTER     FIR   AND  LARCH 

LIN.  FT. 

40 

1"  X  2" 

*Z    COMMON  BOARD 

LIN.  FT. 

2 

1/4"  X  fX  12' 

STRAP  IRON 

iE"  Z 

4 

HASP 

lEACH 

4 

2" X  4-18  GA. 

METAL     STRAPS,  GALVANIZED 

o 

<3- 


I—  2:0H 


Top 
Of 

Case 

&-/-4>J5  // 

STANDARD  DRAW 

NG  NO.     IOO-I  1 

I  State  Hig 
Helc 

iway  Gommiss 
ina ,  Montana 

ion 

PLANTING    a  S 

TAKING 

tr\      /*>      r**  ipv  i  fi  (T^i  IT"  ff^ 

PROCEDURES 

TSttifg  HidWn 

rav  Enaineer 

Plane  of  slope 


SLOPE  PLANTING 

No  Scale 


Depth  of  hole  is 
variable,  Depend! 
on  size  of  stock 


Area  to  be  cultivated 
and  mulched. 


3"  Mulch 
Dike 


Topsoii  Backfill  mix 
with  25%  Peat. 


_  -JJl 
\,  LooSeo  soi!  in 

'     Bottom  of  hole. 


The  size  of  the  earth 
ball  is  to  be  approximately 
the  same  width  as  the 
spreod  of  the  branches 


Variable 
depending  on 
size  of  ball. 


PLANTING  DETAIL  FOR 
BARE    ROOT  STOCK 

No  Scale 


Topsoi!  backfill  imb 
with  25% 


VI. 

///StV/A 


j"  to  10" 


4" 


Loosen  soil  in 
bottom  of  hole. 


PLANTING      DETAIL  FOR 

BALL  AND  BURLAP  CONIFERS 
No  Scale 


3  Stakes  with  guy  wire 
required.  Vg"  rubber  hose 
around  trunk  to  eliminate 


NOTE: 

Plants  shall  b 
after  plant  holes  are  backfilled  to  allow 
for  the  best  possible  settieing  of  soil 
in  and  around  the  roots.  Applies  for 
both  bare  root  and  B  &  B  stock. 


In  extremely  heavy  clay  soils, 
the  backfili  material  is  to  be 
mixed  with  an  additional  25%  of 
sand  as  well  as  the  25%  of  peat. 
These 


In  areas  of  a  lighter  clay  soi!s 
sand  may  be  mixed  in  a 
per  cent. 


Only  those  trees  of  a  height  greater 
than  five  feet  will  require  staking. 


j       STANDARD  DRAWING  NO.  /oo-/z 

|  Approved 


State  Highway  Commission 
Helena  ,  Montana 


GARBAGE    CAM  RACK 


qhwoy  Engineer 


2  X  4  X   68  3/4 


2  X  4  X  20  3/4 


Lag  Screws 


i 


PLAN  VIEW 


J 


o 

s  I 

m 


o 

»  8 


o 

<S1 


2X4X6' 


2  X  4  X  68  3/4 


3/8 "X  3  !/2"  LQg  Scr@ws 
With  Rust  Resistant  Screws 


/  Ground  Line 

JLjlL  , 


3/8  X  1*  Zinc  Coated 
Machine  Bolts 


SIDE  VSEW 


MATERIAL 

UNIT 

NO 

SIZE 

DESCRIPTION 

Lin.  Ft. 

32 

2X4X6' 

Side  Rail  a  Can  Supports 

Lin.  Ft. 

16 

4"X  4*X  4' 

Corner    Support  Posts 

Each 

8 

3/8"  X  1" 

Zinc  Coated  Machine  Bolts 

Each 

A 

3/8"X  3  1/2" 

Lag   Screws   Rust  Resistant 

Lbs. 

!/2 

16  d  Common 

Galvanized  Wails 

Each 

3 

30  Gal  Min 

Galvanized    Garbage  Cans 

Each 

1 

Quart 

Forest    Green  -  Columbia  No. 
162  Or  A  Similar  Color  6 
Quality  Paint  By  Another  Co. 

NOTE  •  All  Lumber  To  Be  Redwood   Or  Cedar. 


c 


REVISED 


EFFECTIVE 


II  -16-70 

7-1-69 

1-1-71 

|     STANDARD  DRAWING  NO.  100-13 


State  Highway  Commission 
Helena,  Montana 


HISTORICAL  MARKER 


Approved 


Stare  Highway  Engineer 


Sign  panel  5/^"  Redwood   doweled    and  glued. 
Lettering   routed    and    painted   white.    Posts  8"x8" 
structure.    Fir  headpiece    3"x  10"  structure.  Fir 
silhouette    design   routed  in  headpiece   panel,  posts 
and   headpiece   treated   with    Linseed   Oil   and  wiped. 

Base   to   be  constructed  of   stone    common  to 
adjacent  area 


Detail  for  attaching 
hanging  irons  to  back  of 
sign  panel. 


c 


( 


( 


